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SURGERY OF DIABETIC GANGRENE* 

By Eldridge L Eliason, M D. 

OF Philadelphia, Pa 

Diabetic patients with gangrene are bad risks and need exceptional care 
and attention because of their advanced years, susceptibility to infection, de- 
lay in healing, and liability to acidosis The present series of cases is no 
exception to that rule In fact, this, perhaps, more than any other reported 
series, represents the worse risks possible, in that all of them were patients m 
a large city hospital, namely, the Philadelphia General Hospital, were of 
typical ward type, and most of them long unrecognized or untreated cases of 
diabetes before admission The surgery was performed chiefly by four of 
the General Surgical Services 

An attempt is here made to give a statistical review of those cases of 
gangrene occurring in the diabetic patients m the Metabolic Wards of the 
above hospital, describing the treatment before, during and after operation 
In 1926, the writer, together with Dr V W M Wright, repoited fifty 
cases of amputation for diabetic gangrene, and at a later date, 1930, added 
103 cases to this number In the present article, further data are given on 
sixty-seven more cases of amputations Consideration is given to the in- 
fections incident to the vascular disease, the precautions to be taken before 
and after operation, the type of anaesthesia employed, the specific surgical 
indications, the mortality, morbidity, and economic results as far as the 
patients’ finally becoming useful citizens 

Incidence of Gangrene — In the last three years, of 1,305 diabetics ad- 
mitted to the Philadelphia General Hospital, 175, or 13 per cent , developed 
gangrene requiring surgery, a high incidence when compared with Allans’ 
figures for the year 1931 at The Mayo Clinic where of 684 diabetic patients 
only seventeen were operated upon for gangrene Records are available at 
the University of Pennsylvania Hospital on 355 diabetics before the year 1923 
and before insulin therapy The per cent of gangrene m this number was 
25 In 845 diabetics treated in the same hospital since 1923, the occurrence 
of gangrene was present in 6 2 per cent The sex distribution m the above 
175 cases was about the same The ratio of occurrence m the white and 
Negro patients m this series was as 4 to i Fifty per cent of the patients 
did not know they had diabetes until admitted to the hospital with gangrene , 
96 per cent of the gangrene occurred in the lower extremities The average 
age of these patients was sixty-five years General statistics throughout the 
country reveal that 20 to 25 per cent of diabetic patients die of gangrene 

* Annual Oration before the Philadelphia Academy of Surgery, January 2, 1933 
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Our own follow -up figures show that 58 per cent of diabetic patients sufTering 
w ith gangrene are dead within one year These figures show the reason for 
the interest in diabetic gangrene, the seriousness of the condition, and why 
meticulous attention must be given all patients suffering with the condition 
and all diabetic patients who are apt to develop it The age of the diabetic 
patient \\ith gangrene determines to a great extent the prognosis Gangrene 
seldom occurs m a youthful diabetic except as an embolic affair Gangrene 
IS a condition resulting from an inadequate blood supply which is usually 
the result of endarteritis obliterans 

Every untreated diabetic patient develops arteriosclerosis by the fourth 
decade Arterial disease has been shown m diabetics under twenty years of 
age Elsewhere it has been shown^ that the diabetic form of gangrene occurs 
ten years earlier in life than does the senile form Autopsies and operations 
on patients suffering with diabetic gangrene of the lower extremities show 
that the sclerosis is general, affecting particulaily the coronary arteries, which 
condition is responsible for many of the deaths Table I shows the com- 
parative age of occurrence of gangrene in the present series and that of six 


Table I 
Occurrence 


Status 

Year 

30-40 

% 

40-50 

% 

50-60 

% 

60-70 

% 

70-80 

% 

80-90 

% 

Occurrence 

1926 

I 8 

5 5 

52 7 

29 I 

II 


Occurrence 

1929-1932 

I 2 

8 6 

22 0 

46 0 

18 4 

I 8 


Note the shift to the right after sixty years of age 

}ears ago The vascular condition is the underlying and determining fac- 
tor 111 the cause of diabetic gangrene Joshn, in 1923, found the average 
age for the development of diabetic gangrene to be sixty-one years In 
1926, we found it to be 592 years in ward cases McKittrick and Root, m 
1928, found the average age to be 64 i years In 1931, we find that gangrene 
has been dela)'ed to the average age of 69 9 years This represented a post- 
ponement of gangrene for more than ten years, a distinct advance in the 
welfare of the diabetic patient Unfortunately, the figures dropped back to 
61 6 m 1932, making an average of about 7 years While improved results 
111 the treatment of diabetics have of late been justly attributed to insulin 
thcrap), modern surgical principles especially applicable to the diabetic have 
improxcd the mortality and morbidity results, as far as diabetic fatalities are 


concerned There has been little change in the surgical results 

Table II 

Age and Incidence of Gangrene 

(Table II ) 

Author 

Year 

Average Age 

Joslin 

1923 

61 0 years 

Eliason and Wnght (50 cases) 

1926 

59 2 years 

McKiUnck and Root 

1928 

64 9 years 

Elnson and Wnglit (103 cases) 

1931 (ist senes) 

69 9 years 

Eliason (67 cases) 

1932 (2nd senes) 

61 6 years 
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The age of the patient should ever be borne m mind in the surgical 
treatment of these patients The fact that insulin and other factors have 
advanced the age of occurrence of gangrene seven years indicates immedi- 
ately that we are dealing with a worse risk than formerly and therefore 
must be more radical than ever m its treatment Temporizing methods are 
dangerous where tissue resistance, the vascular system, the heart, lungs and 
the metabolism are m such a state that they easily develop myocardial fail- 
ure, hypostatic congestion, pneumonia, uraemia and septicaemia, when pro- 
crastinating and insufficient surgical measures are adopted The older the 
patient and the worse the risk, the moie radical must be the surgery if 
life IS to be saved and healing of the wound is to be obtained Operations 
should be performed early, quickly, and at a sufficient high level to obtain 
good blood supply 

Susceptibility to Infection — Diabetic patients are particularly prone to 
develop infections, and, what is more to the point, they never bear it well 
This IS especially true when the infection is closed and undramed In- 
fection m a diabetic spells hyperglycaemia, acidosis, a poor response to 
insulin and metabolic therapy, and coma which often results m death Pro- 
crastination 111 seeking suigical advice or delay in operating m such cases in- 
creases the mortality A diabetic patient with moist gangrene, cellulitis, 
gas-bacillus or other infectious process, immediately becomes a serious case 
Previously easily manageable, he now becomes much more difficult to diet regu- 
lation and insulin therapy In such cases operation is necessary Once early 
drainage, excision or amputation of the offending infectious process is ac- 
complished, the temperature, pulse and respiration, acidosis and insulin 
therapy drop to normal standards 

Because the diabetic is more prone to infection, bears it poorly and 
responds immediately to the elimination of it, his advisor should be on 
the watch for early infection and immediately seek the advice of a surgeon 
acquainted with and interested m diabetic surgery Such team work re- 
sults in the best possible management of surgical diabetes Under these 
circumstances it can readily be seen that prevention of infection before 
surgeiy is necessary and will lower the mortality and morbidity With 
this 111 view, the Metabolic Division has only especially trained nurses in 
the wards vhose business it is to see that their patients have the best of 
hygienic caie, especially of back and feet, when gangrene threatens sterile 
piecautions are applied to that particular part In addition, a chiropodist is 
on duty to care for corns, calluses, etc 

Conditions Demanding Opeiation — From the standpoint of gangrene 
alone, the conditions demanding operation are, in priority of importance, 
gas gangrene, gangrene with cellulitis, moist or open gangrene, and dry 
gangrene An analysis of our recent cases of gangrene shows that 87 per cent 
entered the hospital with moist gangrene or developed it while there This 
justifies consideration Moist gangrene is potentially infected and is soon 
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follo\\ccl b\ local pus and rapidly spreading cellulitis and lymphangitis Dry 
gangrene should he kept so 

Gangrene ^\hlch is demarcated and ^\lthout visible or clinical signs of 
infection maj be treated conservatu el) (electnc-light cradle or dry dress- 
ings) Moist gangrene, hoveier, deserves careful attention as far as anti- 
sepsis, and supportive measures (dry heat, dry dressings, or electric cradle) 
prior to amputation Since moist gangrene is often followed by cellulitis. 
It hehooees the ohservei to he on the watch for lymphangitis and cellulitis 
and to immediately seek early and adequate drainage or high amputation 
ahoie the line of infection Procrastination and conservatism are the pit- 
falls of internists and operators 

Occasional!) , gas-bacillus infection enters the picture Here no delay 
can he tolerated h) the patient Immunizing treatment and immediate ex- 
cision or incision must he resorted to cvithm a period of minutes or hours 
Speed in the treatment of this dread infection cannot be overemphasized 
Disproportionate pulse hurry with either a slight recognizable foul odor or 
slight subcutaneous crepitations, and wnth or without the usual late signs of 
tcpical discoloration and frothy discharge indicate immediate opening of 
the wound, or incision, excision and complete drainage of the suspected 
area The condition has a high mortality despite the best eftorts m treat- 
ment 

Picpafaiion of Palicnt foi Opciation — In comparison with past surgical 
treatment of the surgical diabetic patient, the patient now arrives m the 
operating room as nearly balanced metabohcally as it is possible to make 
him Caihoh)drate, fluid and insulin requirements have been adjusted as 
lar as possible to lend the patient the reserve, physiologically, that a normal 
patient has to possess for an operation Operation is deferred until the 
metabolic needs are taken care of or impioved A few hours are usually 
sufficient m which to prepare the patient 

\s tin-, part of the care of the patient is entiiely in the hands of the 
metabolist Dr Edw S Dillon, chief of the department, has kindly outlined 
the lollowing 

Pn- ail I Posi-opciatwc Caic of Diabetic Suigeiy — ^The principle upon 
whuh all ])re- and post-operative care m diabetes is founded is to see that 
the jiatient recenes three carbohydrate meals equal to the prescribed amount 
ot c irlxtln drate in a twenty-four-hour diet If this is done, and enough 
insulin administered to keep the blood sugar normal, the patient will not 
dt\L!(ip ketosis 

Ot ncccssit), during so crucial a time in the diabetic’s life, the diet must 
be lujbt and easih taken In many cases a concentrated liquid diet will 
sufiice, but in more extreme cases the diet must be administered by tube, 
b\ podermoch SIS, or e\en intravenousl) 

The Choice of Anccslhcsta — It is a well-knowm fact that certain antesthet- 
ics tend to produce acidosis This is a factor m the order of choice of 

4 
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anesthetics to be used and the anesthetics m order of their desirability are 
as follows 

(1) Local Anesthesia Produces no changes m metabolism and is to 
be preferred m all cases where minor operations are performed and other 
cases that would not stand a general anesthetic 

(2) Spinal Anesthesia Also causes no disturbance m metabolism and 
is the anesthetic of choice born of necessity m operations on the lower ex- 
tremities, perineum and lower abdomen, providing there is no contra-indica- 
tion due to the patient’s general condition 

(3) Nitrous Oxide Oxygen Does not tend to produce severe metabolic 
disturbance unless unduly prolonged Not a good anaesthetic, however, when 
relaxation is desired 

(4) Nitrous Oxide supplemented with Ether Produces better relaxation, 
more apt to cause acidosis, due to the ether 

(5) Ether If prolonged it is certain to be followed by acidosis, as in- 
dicated by fall m the carbon-dioxide combining power It can be used, 
however, if this fact is borne in mind and the necessary post-operative meas- 
ures taken to combat acidosis 

(6) Chloroform Produces an extreme acidosis and is mentioned only 
to be condemned It should never be used on a diabetic 

As a routine on all surgical diabetics a blood-sugar and carbon-dioxide 
combining power should be performed on all patients piior to operation 
If the COo shows any appreciable diop below normal operation should be 
deferred until the acidosis has been treated This is an inviolate rule, even 
if the operation is designed to remove the cause acting to pioduce acidosis 
A patient will survive the operation, but veiy often will not survive the 
acidosis following the operation On the other hand, if the acidosis is 
treated fiist, he will survive them both A loutine blood sugar and CO2 
should be performed within five hours after operation, especially if ansesthet- 
ics m groups of 3, 4, and 5 are used 

Insulin — Granted that the patient has been well standaidized befoie 
operation, we continue his required dose, inci easing it as required when the 
blood sugar tends to rise For this reason it is necessaiy to have daily 
blood sugars or even sugars at twelve-hour mteivals m the more severe 
diabetics 

Indication foi Opciation—ln general, it may be stated that the indi- 
cations for operation are identical with the non-diabetic The presence 
of diabetes is not a contra-mdication for any operation, providing the 
pre- and post-operative caie can be supervised by one familiar with meta- 
bolic treatment In fact, there are some cases in which the presence of 
diabetes more strongly indicates prompt operation Any collection of pus, 
as the result of infection in a diabetic, demands prompt incision and free 
drainage, and this is a motto in diabetic surgery A diabetic’s life may be 
lost in deferring a leg amputation twenty-four hours The absorption of 
the products of an infection is attended with decreased carbohjdrate tol- 
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erance and a resulting tendency toward acidosis Experimentally, pus can 
be mixed with insulin and injected into a laboratory animal with no hypo- 
glycsemic response, showing the neutralizing effect of pus upon the insulin 
in the diabetic’s body 

In operations upon extremities, incision and drainage of abscesses, the 
patient receives an enema the night before In amputations of the lower 
extremities, spinal ansesthesia is generally used, whereas in the other opera- 
tions, local or short nitrous oxide ox}'gen ansesthesia is required All cases 
of amputation receive a prophylactic dose of 25 cubic centimetres per- 
fringens antitoxin before operation The morning of operation the patient 
receives orange juice, enriched with glucose, with the usual dose of in- 
sulin This IS given in the morning at 6 a m , m order to allow its passage 
through the stomach, and thus dimmish the danger of vomiting when nitrous 
oxide and oxygen are used The patient, of course, receives pre-operative 
morphine and atropine If not nauseated and vomiting following operation, 
patient is allowed orange juice Very often it is advisable to pass a gastro- 
duodenal tube immediately upon the patient’s return to the ward, and ad- 
minister orange juice, glucose and fluids by this route Of course, if the 
patient is nauseated and vomiting, the carbohydrate must be administered 
in saline, either hypodermically or intravenously Nausea and vomiting 
should be treated by passing a tube and lavaging the stomach with warm 
2 per cent sodium bicarb 

Fluids — Fluid intake before and after operation is even more important 
in diabetic patients than in others In the latter, one can be content with 
a daily intake after operation of 2,400 cubic centimetres, but m the diabetic, 
3,000 cubic centimetres, or more, are needed during the twenty-four hours 
preceding and following operation This avoids dehydration To ac- 
complish this, a charted amount is administered by mouth, Jutte tube, 
under the skin or intravenously, and a daily intake and output chart kept 
as long as needed Saline or tap water may be supplied by bowel also, but 
glucose by bowel has been discarded by the author as unreliable in supplying 
a desired caloric requirement Blood-sugar determinations before, during 
and after the administration of glucose by bowel in a series of diabetic cases 
attest the conclusion that it cannot be relied upon to supply caloric needs 

Specific Tieatment — The local and general care of gangrene depends 
upon Its type and extent as well as upon the general condition of the patient 
Dr} gangrene, moist gangrene, gangrene complicated by cellulitis or frank 
pus and gangrene with gas-bacillus infection require different treatment 
Temporizing or conservative measures may be adopted with the first, but 
not w ith the latter The author is generally in favor of high (mid-thigh) 
amputations, but does occasionally perform the Stokes-Gntti and other 
lower amputations by request or where special circumstances indicate that 
a low amputation is justifiable 

Diy Gangiene — Dry gangrene is never considered a condition requiring 
immediate operation Because of this, conservative treatment is given 

, 6 



SURGERY OF DIABETIC GANGRENE 

This consists of an electric-light cradle over the foot of the bed to keep 
the area dry, maintain warmth, promote good circulation and avoid pres- 
sure over the affected part Simple dry dressings may be used if desired 
or proved to be more practical Conservative treatment m these cases per- 
mits sufficient time to standardize the patient’s metabolic requirements and 
for the formation of a line of demarcation in these few cases where a low 
or leg amputation is to be considered 

Moist Gangrene — Eighty-seven per cent of the 170 cases were of the 
moist gangrene type This figure is entirely too high with our present early 
detection of diabetes Advice should be given all diabetic patients, and 
physicians as well, to avoid moist dressings and ointments at the fiist sign 
of an infection or early gangrene Heat and moisture together are not 
borne well by diabetic tissues and often an infection or thieatened gangiene 
IS made worse by maceration through the popular treatment of hot salt- 
water dressings or the sealing m of infection by an unguent 

In comparison with the dry form of gangrene the moist type is usually 
attended by lymphangitis or some cellulitis Because a diabetic cannot 
handle infection well it is customary to operate upon these cases as emer- 
gencies Invariably they are operated upon at least within twenty-four 
hours Simple dry dressings or the electric-light cradle is used temporarily 
to treat the condition locally and the extremity is elevated The patient is 
fairly standardized by morning as a result of the metabolic treatment pre- 
viously outlined All cases of this type should be drained as the stump above 
the level of gangrene is traversed by lymphatic vessels and veins which 
have been carrying infection upward A split tube in the depths of the 
wound befoie closing will usually insure adequate drainage The dram 
is removed within twenty-four to forty-eight hours If infection makes 
Its appearance, the wound is opened freely 

Infected Gangiene — Gangrene complicated by cellulitis or frank pus is 
a serious condition and should be treated as an emergency This condition 
is often the result of neglected moist gangrene and is another indication 
for early opeiation in such cases A diabetic patient with infected gangrene 
usually presents a high temperature, pulse, respiration, acidosis or impend- 
ing acidosis, delirium and toxicity They respond poorly to insulin and 
metaboll s measures These are the cases that respond so rapidly to in- 
cisions, judiciously timed and placed, or high amputation with drainage or 
the stump left open It is unwise to wait, here, for standardization of the 
patient s metabolic condition One can onlj’’ delay a few hours to prepare 
the patient as well as possible for an immediate operation We only delay 
if laboratory examinations how the presence of severe acidosis Then al- 
kalies are administered, glucose and insulin are given m extra amounts 
until the patient’s CO2 is within or near normal limits First, a blood-sugar 
and CO_> determination are made This indicates the amount of glucose and 
insulin that should be gnen to temporarily tide the patient through the oper- 
ation and prerent further acidosis Glucose is gnen intravenously, insulin 
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h} poclcrmically and a Jutte tube is passed and left in place for immediate 
post-operative introduction of lactose and fluids As these patients are 
often delirious or semicomatose, fluid and carbohydrate intake are assured 
by administration of tbe same through the tube When the cellulitis has 
extended high up the limb, a guillotine amputation left open is indicative 

Gas-hacilhis Infection in Gangicne — Within the last two years we have 
encountered fouiteen cases of gas-bacillus infection m patients with diabetic 
gangrene Owing to the susceptibility of diabetic patients to infection, 
the presence of gas gangrene is even more dreaded than in other patients 
Ten of our cases were post-operative complications Immediate wide ex- 
cision and drainage or higher amputation must be performed Where a 
stump has become infected, it is best to immediately cut all sutures, lay 
tbe wound u ide open, debride all questionable tissue and irrigate frequently 
Mith peroxide or Dakin’s solution Even with the best of treatment the 
moitality in gas-bacillus infection in diabetics is extremely high Per- 
frmgens antitoxin should be given intravenously and intramuscularly in 
twent3'^-five to fifty cubic centimetres doses and repeated as indicated de- 
pending upon tbe individual case Repeated excision of chocolate-colored 
and frothy muscle or high amputations may be necessary The treatment of 
gas-bacillus infections in diabetics has been extremely disappointing in our 
hands The fact that 78 per cent of our cases with gas infection have died 
indicates why we feel the way we do Our present feeling is that, if properly 
immunized previously, a diabetic stands a fair chance toward recovery If, on 
the other hand, he has not been immunized against it, his poor circulatory and 
physiological condition precludes the results often observed m non-dia- 
betic patients in whom the mortality is not nearly so appalling During one 
period when perfrmgens serum was available, thirty-three of forty-three 
cases obtained it before amputation, in this number four developed the in- 
fection, of which two died 

Opeiafivc Goiisidei ation — In considering what operation to perform 
upon a patient with diabetic gangrene, less consideration should be given as 
to where and how much gangrene is present, than to how old is the patient, 
with regard to the vascular disease how old is the gangrene, and how much 
infection is present The immediate condition and result should not neces- 
sarily take precedence over the future result Rather should the latter be 
considered first and then the proper procedure be determined upon A patient 
with dr}"- gangrene, in the forty to fifty decade, can often suffer an amputation 
of a toe and have no further trouble for a number of years Another, of the 
same age, wnth cellulitis and tymphangitis, or still another w^ho is sixty j^ears 
of age, but wuth dr)^ gangrene of the foot or ankle will do better, in the long 
run, w ith the high amputation Local and general conditions must be weighed 
in every case and each should be treated individually, but -under broad gen- 
eral and basic principles Experience show's that, as a general measure, 
high amputations are preferable Various statistics and immediate results 
are often misleading Careful consideration of post-operative and end- 
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results frequently shows that preconceived and hoped-foi results are not 
borne out For example, in amputations perfoimed below the knee the 
hospital mortality (thirty da3^s) was 56 per cent , m amputations of the mid- 
thigh area, the mortality was practically the same, 55 8 per cent These 
figures constitute only immediate lesults and banish the fear that the thigh 
amputation gives a greater surgical mortality late End-results showed, 
moreover, that none of the high amputations required further surgery, but 
that in those with operations perfoimed below the knee, multiple surgical in- 
tervention was necessary with an increase of 15 to 20 per cent unfavorable 
results It IS of interest to note m Table V that in the series of twenty-five 
deaths, eleven of the cases were noted to have had extension of the gan- 
grenous condition as a causative factoi m their death This, of course, is 
indicative of poor blood supply at the opeiative site If above the knee, it 
indicated a hopeless situation, if below the knee, it probably meant too low 
an operative level In a previous article we have shown that re-amputations 
or multiple surgical procedures are attended by an increased hospital mor- 
tality of 15 per cent in comparison with primary high amputation In our 
recent cases with improved care, the futility of conservative and piocrastinat- 
ing surgery is clearly shown In selected cases conservative operation is 
justifiable As a workable thesis we believe that the lower the amputation 
the higher the mortality and conversely, the higher the amputation the lowei 
the mortality In fifteen cases where procrastinating suigery had been per- 
foimed, there was a moitahty of 66 6 per cent (in comparison with 558 
per cent ) and 86 5 per cent unfavoiable results, resulting m thigh ampu- 
tation finall}'- 

Anesthesia — Selective spinal anaesthesia is used routinely in gangrene 
of the lower extremities Eighty per cent of the cases were operated upon 
under spinal anaesthesia, 17 per cent under local and only 3 per cent had 
gas or ether Spinocaine and novocame were the agents generally used By 
selective spinal amesthesia is meant the selecting of the level of operation 
and the placing of the level of anaesthesia to a point just above the opera- 
tive site instead of the routine admmistiatioi; of trunk anaesthesia With 
rare exceptions all thigh amputations liad spinal anaesthesia 

When operations are perfoimed with a low blood-pressure, many bleed- 
ing vessels aie not visualized at the time and consequently are not ligated 
This low pressure can be pi evented by ephedrin given twenty to thirty min- 
utes befoie the anaesthesia is admimsteied When the fallen blood-pressure 
leturns to normal later on, haemorrhage occurs, and the wound has to be 
opened or it will often become infected Local anaesthesia has a tendency 
to traumatize and so further devitalizes the alieady weakened tissue, gas 
anaesthesia is not a safe anaesthetic in old patients with high blood-pressure 
and arteriosclerosis 

Opeiative Tcchnic After pi e-operative consideration, operations should 
be performed quickly, neatly and thoioughly Teamwork is essentia! A 
niid-thigh amputation can be peifoimed in a very few minutes Under lov 
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spinal or a short gas anaesthesia, there is hardly any reason why almost any 
properly prepared diabetic patient cannot be relieved of a menacing gangrenous 
limb 

Without a tourniquet the limb should be removed by the transfixion 
method Care should be used in not making long and thin antero-posterior 
flaps It IS best to make the flaps as short as the condition of closure will 
permit The transfixion method is much quicker and less traumatizing 
than the dissecting and prosthetic method The Gritti-Stokes operation is 
sometimes used Rigid haemostasis is required to prevent haematomas that 
lead to infection Hot saline irrigations prior to closing both remove all 
blood-clots and stimulate muscle ends made cold by air exposure No at- 
tempt IS made to suture individual muscles to each other, thus avoiding 
constricting muscle sutures that result in necrosis Muscle bundles are, 
how ever, approximated by fascial sutures and wound compression In- 
terrupted mattress sutures of iodine catgut insure contact and allow for 
wound tension Drainage is inserted and the skin edges are approximated 
by interrupted silk sutures The latter have the advantage that if a localized 
hjematoma or infection occurs, the wound can be opened at that point by 
clipping a single suture without detriment to the rest of the wound A 
large dressing of loose gauze is then applied to the stump and the operation 
IS completed 

Diawage and Post-opoative Diesswgs — Infection, latent or present, is 
often not suspected Especially is this true in diabetic patients Since a 
dram causes no harm and is an excellent insurance if infection be present, 
It seems desirable In some cases a dram has been placed in the depths of 
the wmund reaching down to the bond end This is withdrawn in twenty- 
four hours if no infection appears Laterally, however^ we have introduced 
a dram designed to meet physio-anatomical requirements with happy results 
This consists of a dram inserted through a stab puncture, before the wound 
is closed, in such a manner that the tube drains postero-laterally at a point 
opposite the bone end As the most comfortable stump position is slight 
flexion, this method of draining perrhits postural drainage, comfort and free- 
dom from excretory soiling Table III shows the incidence of wound infec- 
tion and the reason why drainage is desirable In badly infected cases, with 
cellulitis and lymphangitis, the guillotine operation is employed and no suture 
used 

Table III 
Wotmd Comphcahons 


Closed Wounds 

Cases 

Per Cent 

Clean 

49 

44 1 

Type A (Serum) 

13 

11 7 

Type B (Stitch abscess) 

2 

r 8 

Type C (Break down) 

47 

42 3 -t- 

Totals 

III 

99 9 


Note Type C is the only serious complication jeopardizing 
wound, increasing hospital stay or endangenng life 
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Type of Opejatwn — Seventy-six per cent of the amputations were in 
the thigh, 10 per cent were primarily leg amputations which required a 
higher operation later, only the lower operation being permitted by the patient 
01 family at first Minor opeiations comprised 14 per cent of the cases 
which were either too ill or permission was not obtainable for a higher 
lemoval Five of the 175 refused treatment 

Delayed Healing — Clean wounds m diabetics do not heal as kindly as 
in non-diabetics Because of the increased susceptibility and the decreased 
resistance of the diabetic patient, wound complications m the diabetic occupy 
a higher ratio than in others This is a result of local tissue changes which 
may be divided under the head of altered vascular and metabolic function 
Forty-two per cent of the amputation wounds showed some form of infec- 
tion resulting in a severe diffuse suppuration This is a vastly higher incidence 
of wound infection than occurs in general surgery where it runs from 4 to 
6 per cent Since wound infection has such a high incidence, it behooves 
us to dram all cases to obtain a dry wound free of blood and seium From 
time to time cases are cited that heal perfectly when closed “tight ” All 
too often this does not occur A small dram to the cut end of the bone does 
much good and no harm m its twenty-four-hour stay Experience and statistics 
bear this out m the present series, but it is only fair to state that other writei s 
close all such wounds with reported good results These figures are very bad 
and could be charged possibly to poor technic, but the reader will recall 
that 87 per cent of these cases were primarily infected, and hence probably 
had cellulitis or at least lymphangitis at the site of operation before the 
incision was made Studies instituted since this was written have shown 111 
some instances that cultures taken at the time and site of operation have re- 
vealed organisms present there similar to the organisms found m the lesion 
lower down 

Of the serious wound infections (pus) forty were cultured Table IV 
shows the prevailing organisms The high incidence of gas-bacillus infection 
IS attributable to a certain brand of catgut on the market as was proved 
by laboratory cultures and controls of used and unused material An occa- 
sional case of gas-bacillus infection may be encountered m amputation cases 
where the patient is incontinent, delirious, or where for other reasons the 
contents of the intestinal tract have soiled the amputated area before or after 
operation 

Table IV 


Type of Wound Infections 


Organisms 

Cases 

Died 

Mortality 

% 

B Welchn 

H 

II 

78 

Strep 

13 

8 

60 

Strep Vindan 

3 

2 

66 

Staph Aureus 

5 

I 

20 

B Proteus 

3 

0 

0 

B Diphthenae 

I 

0 

0 

B Coll 

I 

0 

0 
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The hasmol3tic streptococcus and the sti eptococciis viudans seem to be 
the organisms most generally dangerous to the diabetic patient Leaving the 
incidental gas-bacillus infections out, these two organisms represent 47 per 
cent of all infections and are concerned m 95 per cent of the mortality in the 
infected cases 

Opeiatwe Complications and Results — Previous to 1927, 37 5 per cent of 
the diabetic gangrene patients died of diabetes This was due partly to the 
prevailing treatment Surgical diabetics were admitted directly to the sur- 
gical wards and received varying types of surgical and medical treatment 
The surgical condition usually received early operative intervention, which 
was often performed under ether anaesthesia, and starvation before and 
after operation, which practice only tended to increase acidosis and mor- 
tality The metabolic requirements of the patient were injudiciously han- 
dled by a surgeon or an occasional visiting medical consultant In other 
words, the surgical condition was treated first and the metabolic condition 
secondarily, and often inadequately Neither is sufficient without the other 

The present series of cases represents an entirely different method of 
treatment This group was admitted to the metabolic ward, treated there 
for their diabetes and operated upon after surgical consultation In the past 
the surgeon has erred as far as adequate metabolic treatment is concerned 
Now that diabetics reach the medical man first, he must not err, as has the 
surgeon previously, to seek early consultative advice Whereas teamwork 
alwa3''s works for the best, here it is imperative Procrastination or inde- 
pendence on the part of either the suigeon or metabolist works for only 
one end-result — increased moitahty 

Operations under the older form of surgical treatment (routine starva- 
tion before and after operation, ether anaesthesia, low fluid and carbohydrate 
intake afterward) have been superseded by the elimination of starvation, 
dehydration and acidosis through proper preliminary standardization, caloric 
and fluid requirements, spinal or gas anaesthesia and proper metabolic treat- 
ment immediately after operation The latter method makes for a lower 
incidence of acidosis and of complications, and for better operative results 

Results — In comparison with results of five years ago, today’s results 
are both disappointing and pleasing Immediate operative results are no 
better, but end-results seem to be a little better Improved metabolic treat- 
ment, better preparation of the patient for operation, and improved anaesthesia 
technic have worked for a much lower mortality due to diabetes pei se The 
reason for poor end-results is accredited to the patient’s age In 1926, the 
average age of individuals developing gangrene under the then existing form 
of treatment was 59 2 years Now that improved metabolic treatment has 
advanced the age of occurrence of gangrene to 65 6 3'^ears, we have a more 
diseased patient to cope with Not 01113’- is his diabetes in a more advanced 
stage, but his kidneys, heart, lungs and tissues are much weaker than a 
decade previously Added to this (which is the most important) his arterial 
tree is far more sclerosed than before As gangrene depends upon inade- 
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quate circulation and its prognosis upon the arterial tiee above, it is obvious 
that we are dealing with a worse risk than previously 

An analysis of the last five years shows that 42 per cent of diabetic 
patients with gangrene died in the hospital and that 55 per cent \\ ere dead 
within a year The higher per cent figures are those including ten cases 
of gas-bacillus infection Surely this is not very cheering Despite these 
gloomy figures, though, the diabetic patient with gangrene is better ol¥ today 
than five years ago as he lives about seven years longer before gangrene 
appears 

Causes of Death — ^As stated above, the commonest cause of death in these 
cases is myocarditis with coronary thrombosis Many other contributing 
factors are usually concerned in each case, so that three and four — some- 
times five — diseases will appear on their post-mortem sheets Table V lists 
the conditions and the frequency of their occurrence m twenty-five deaths 
as entered on the death certificate 

Table V 

Causes of Death (25 Consecutive Casts) 


Disease No Cases 

Diabetes 25 

Myocarditis 17 

Infection (including gas and streptococcus) 8 

Gangrene (extension of original process) 1 1 

Sclerosis (advanced) 6 

Toxaemia 4 

Senile dementia 4 

Pneumonia 4 

Miscellaneous (decubitus, senility, etc ) 8 


It will be seen that m eleven of the twenty-five cases, extension of gan- 
grene m the stump was noted The anteiior flap was the one chiefly in- 
volved, meaning that this flap had the poorer blood supply This bears 
out the observation of the writer made at the time of operation, namely, 
that more ligatuies aie necessaiy in this flap The literature confirms this 
in the finding of increase in the size of the arterial trunks in the sciatic tree 
This increase is very marked in the supply of the sciatic nerve itself 

FoUozv~up and Economic Considetafions — In 1926, our operative mor- 
tality (twenty-four hours) was 3 6 per cent and our hospital mortality (thirty 
days) 436 per cent We had no follow-up at that time With improved 
metabolic treatment, aiifesthesia and operative technic, we naturally expected 
a vast improvement Actual figures, houevei, show that m 1929-1932 the 

* Figures obtained from the Uinvcrsitj'’ of Pennsj Ivania records show that the 
a\erage age at death of all diabetics before insulin in 1923 vas thirt\-sc\en 3 ears and 
since the adient of insulin, the a^erage age at death has been fift\-one jears, an addition 
of fourteen }ears to the diabetic’s life One can casih appreciate when comparing these 
figures, fourteen Mith the seien at the Philadelphia General Hospital, the difference in 
the character of the material at these two hospitals In both hospitals the post-mortem 
reports show that circulatorj disease has been b\ far the mosjt pronounced cause of death 
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operative mortality is 3 5 per cent and the hospital mortality (thirty days) 
IS 41 8 per cent , but the follow-up mortality for one year is 55 per cent , 
as against 61 i per cent years mortality two years ago The one-year mor- 
tality figures include the operative as well as the hospital mortality (Table 

VI) 

Table VI 
Mortality Figures 

Year Operative (24 hours) Hospital (30 days) i Year 

^-1926 (50 cases) 3 6% 43 6% 61 1% 

1929-1932 (170 cases) 3 5% 41 8% 55 0% 

The very nature of our follow-up problem in this class of patients with 
fiequent change of address, many of them foreigners, the wide area of the 
entire county of Philadelphia to be covered and ofttimes the difficulty of loca- 
tion and time consumed in long distance calls, hampers the collection of 
data In the last eighteen-month period (January, 1931 to July, 1932) of 
sixty-seven cases operated upon, thirty-four cases left the hospital alive, 
and of these twenty-eight have been followed (Table VII ) 


Table VII 

Mortality Figures {Continued) 

No Cases Months after Operation % Living 

28 I- 6 100 o 

20 6-12 71 o 

8 12-18 28 5 

3 18-24 10 4 


It is seen from this limited number that only 10 4 per cent aie alive after 
eighteen months 

Joshn has remarked that a gangrenous diabetic toe costs some one (patient 
or taxpayers) $500 Conservative treatment and multiple operations with 
increased mortality and funerals are apt to double this figure to $1,000 with- 
out any attending gam of any kind Logic, it would seem to us, should 
point out th?t we must give the subject of diabetic gangrene a careful thought 
when treating this condition At the risk of being regarded as radical, the 
writer wishes to reiterate that in his opinion the best form of treatment 
in ordinary diabetic gangrene (favorable selected cases excepted) both as 
regards the immediate and end-result, is an eaily, high, quick, and drained 
amputation Past experience has proven this In those cases surviving 
operation the average hospital stay was 62 2 days The average hospital 
stay of the entire group of 170 cases was 36 5 days 

The writer is in favor of high amputation Seventy-six per cent of 
the cases were mid-thigh amputations The reasons for this attitude are 
(i) multiple opeiations make for increased mortality, (2) it is gen- 
erally hopeless to amputate a foot or a leg when the arteries immediately 
above it are hopelessly diseased and incapable of supplying good circula- 
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lion, (3) from an economic and functional point of view a thigh stump 
IS preferable In addition the majority of these patients, because of their 
advanced years, diabetes and attending complications, rarely do anything m 
the w^ay of a useful occupation afterw^ards Saving them a few' inches of 
extremity, wdiich they will probably never use, at the expense of further 
operations and increased hospitalization and mortality, seems to be an iinw ise 
procedure 

Insulin therapy has been accredited largely wnth the improved results ob- 
tained m the treatment of diabetes and diabetic gangrene This is possibly 
only one of several factors wdiich should receive credit Earlier recogni- 
tion of diabetes and consequent earlier treatment have improved the status 
of the diabetic patient immeasurably This has been bi ought about by wide- 
spread publicity through the radio, new'spapers, magazines, health piograms, 
industrial and insurance examinations, and an aw'akenmg interest in the 
public at large m yearly examinations Because of this the surgeon will see 
more cases of diabetes in the future demanding his advice Physicians like- 
wise have been aroused to the benefits of proper dietary regimes and insulin 
therapy 

All diabetic patients should be w’arned against infections, cutting corns, 
calluses, etc Physicians should now be w'arned against three different things 
conceining diabetic patients First, never apply hot wet diessmgs to gan- 
gienous or infected toes — the poor or absent circulation often results in 
bhsteis, infection and moist gangrene, second, never apply ointments to 
an infected wmund in a diabetic — ointments are not necessarily sterile, m 
fact are most often the reverse — dry dressings and mild diy heat are best 
111 either of the above conditions, third, never fail to call m a surgeon for 
consultation wdien infection or possible gangrene threatens 

Many surgeons m the past have erred m the propel medical treatment 
of suigical diabetics in inadequately caiing for their metabolic needs Now 
that these patients come to the medical man first and the surgeon only sees 
the patient wdien an operation is decided upon, better results should be ob- 
tained Occasionally, the surgeon is called after semisurgical caie has been 
Cciiiicd out for days or wrecks and finds a hopelessly infected case with 
acidosis The suigeon and the internist should work hand in hand Hap- 
pily, this IS the method of treatment at the Pliiladelphia General Hospital 
All patients are admitted to the Metabolic Division and a request for a 
siugical consultation is immediately answ^ered wdienever a condition sug- 
gesting surgeiy appears Tlie patient is treated pre- and post-operatively 
in this depaitment where especially trained assistants, a private laboratory 
and a special diet kitchen aie ever w'aitmg to supply his metabolic require- 
ments 

Sunuuafy A group of 170 diabetic cases operated upon for gangrene 
has been anahzed Gangiene affected 13 per cent of the diabetics m the 
Philadelphia Gencial Hospital 
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Over 95 per cent of gangrene was m the lower extremity 
Fifty per cent of the 170 gangrene cases did not know of their diabetes 
until gangrene occurred 

Open gangrene with infection is the commonest and gives the poorest re- 
sults, 87 per cent of this senes 

Infection played a part m 95 per cent of the fatal cases , B welcJm and 
st) eptococci being the chief offenders 

Early surgery in properly prepared diabetics is essential Pre-operative 
insulin, carbohydrates, fluids and perfringens antitoxin are necessary 

High amputations (mid-thigh) — 76 per cent were mid-thigh and single — 
with drainage m infected cases, gave the best results Transfixion and guillo- 
tine methods were the rule without tourniquet Spinal anaesthesia was used 
m 80 per cent of the cases, local m 17 per cent 

Diabetics with gangrene have had seven years added to their lives by 
modern method of treatment Operative mortality (twenty-four hours) 
was 3 5 per cent , hospital mortality 41 8 per cent , one year mortality, 55 
per cent , m last sixty-seven cases a slight improvement over the previous 
series 

Hospital days of the entire 170 was 36 5 , of the survivals 62 2 days 
Only 104 per cent of these last sixty-seven cases are alive after eighteen 
months 

Education of the patient, the physician and the surgeon all working as a 
team is essential for the best results 
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EMBOLECTOMY FOR ARTERIAL EMBOLISM 
OF THE EXTREMITIES^ 

By Herman E Pearse, Jr , MI) 

OF Rochester, N Y 

rnOM THE DFPAnTiJFNT OF SUBGERl, THE UM^ EHSITV OF HOCHESTER 

The fiist successful embolectomy was done by Georges Labey,^ in 1911 
Since that time the procedure has had a steadily increasing use Yet it has 
not received the lecogmtion that its simplicity and brilliant possibilities wai- 
lant In Sweden the majority of ph3fsicians are on the alert to utilize this 
operation Elsewhere theie exists a general tendency on the part of the 
medical profession to neglect the proceduie It would appear that many 
physicians aie neithei acquainted with the early signs and symptoms of em- 
bolism noi aie aware of the possibilities to be derived from embolectomy If 
this be true then theie exists an obligation upon surgeons to acquaint their 
colleagues with the facts That these may be readily available the literature 
has been reviewed and a statistical study made fiom all reported cases To 
these data are added observations from peisonal experience 

As a diiect result of close cooperation among the attending physicians 
nine eaily instances of peripheral embolism were seen during the past year 
In two of these operation was not done because of serious embolism else- 
wheie Seven embolectomies were done in six cases The results of these 
weie as follows Two patients died within forty-eight hours from embolism 
m other legions (result indeterminate), two patients developed gangrene 
and lequned amputation, and in three instances the operation was successful 

C\sr I — J S , SMH No 24,586 A woman of forty-two years had been treated two 
\cars prcviouslj b> the medical staff for rheumatic heart disease with m)Ocardial msuf- 
ficitnc}, initial stenosis, and auricular fibrillation 

On the da\ of admission, at ii \m, she experienced pam, coldness, numbness and 
paraljsis of the left leg The pain began just abo\e the knee and soon imolved the entire 
lower kg Immediate admission to the hospital was obtained When admitted the left 
kg was pale and cold below the lower third of the thigh The foot had the appearance 
of ])ost-inortem li\idit\ On the left side the femoral pulse w'as felt below Poupart’s 
ligament but became imperceptible about one and a half inches below' this structure The 
left popliteal, posterior tibial and dorsalis pedis pulses were not palpable 
— Embolism of the common femoral arter\, left 
Operation was done under local aniesthesia fi^e hours after onset of sjmptoms 
No embolus was found in the common femoral arterj The superficial femoral was 
traced down to the middle of Hunter’s canal where the obstruction was encountered 
\rtcriotom\ was done and the embolus along with a small distal thrombus was genth 
milked out The acsscl was enipt} but did not bleed from its distal portion A small, 
well- oikd scoop was passed down the lumen In the lower popliteal arter\ another 
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embolus was encountered, and removed There was then brisk back bleeding Arte- 
riotomy was closed with interrupted silk sutures 

After operation the foot became warm and pink, but in twenty-four hours signs of 
a failing circulation developed below the knee This was followed by gangrene which 
necessitated a mid-thigh amputation 

Dissection of the amputated leg showed a fragment of embolus in the popliteal artery 
from which ar extensive thrombosis had occurred This case serves to illustrate the 
uncertainty of indirect, instrumental removal of the embolus 

Case II — B J , SMH No 47,028 A man of forty years had had two previous 
hospital admissions The first was for rheumatic heart disease with mitral stenosis 
and auricular fibrillation and the second for gangrene of the right foot following embolism 
This was treated by a mid-calf amputation 

Three months after his last admission, at 6 p m , he noticed numbness of the left foot 
This was followed in fifteen minutes by pain in the foot and coldness of the foot and 
calf He arrived at the hospital one hour after the onset of sjmptoms 

When admitted, the left foot and lower calf were cadaveric in appearance It was 
cold to a definite level of demarcation 111 the midcalf There was anicsthesia of the 
skin of the foot, but pain was elicited by deep pressure The dorsalis pedis and poste- 
rior tibial arteries were pulseless There was a slight pulsation of the popliteal vessel 
It was reasoned that the embolus must be in the popliteal arterj at the point of origin 
of the anterior tibial artery 

Operation, one hour and fifty-five minutes after onset of s>mptoms, was done under 
local anaesthesia The popliteal artery was exposed at the point of bifurcation into its 
tibial branches, and was normal The posterior tibial was traced down for approxi- 
mately two inches At this point artcriotom> was done and a catheter passed down 
the vessel When an obstruction was touched, suction was applied and the catheter 
was withdrawn This removed the obstruction so that vigorous back bleeding occurred 
The arteriotomy was closed with interrupted mattress sutures 

After operation, though the foot was warm and of good color, the peripheral vessels 
did not pulsate All of the obstruction had not been removed There was gradual 
failure of the circulation of the foot, gangrene developed and a mid-calf amputation was 
necessary Dissection of the vessels of the limb revealed tw'o small emboli lodged in 
the anterior tibial artery, one eighteen centimetres above the malleolus and another at 
the beginning of the dorsalis pedis portion The posterior tibial contained a fragment 
near its origin The vascular tree had been obliterated bv a propagating thrombosis 
from these foci of embolism 

The failure in this case is directly attributable to mistaken localization 
Rather than one embolus blocking the popliteal artery at its bifurcation, 
there were small emboli in the peripheral vessels The remov'al of multiple, 
small emboli is very difficult Their localization is equally disconcerting It 
IS probable that in this instance visualization by arteriography would have 
been the only means of identifying the lev'^el of obstruction 

Case III — R B , SMH No 57.383 A woman of forty-seven years was admitted 
to the hospital with rheumatic heart disease, auricular fibrillation and cerebral embolism 
She was drowsy and stuporous but would respond to questioning She graduallj' became 
more alert and responsive so that one week after admission she was considered im- 
proved At noon of the eighth day, she relapsed into an unconscious condition Exam- 
ination at this time revealed evidence of cerebral and terminal aortic emboli Both 
extremities were cold, cyanotic, and pulseless The line of demarcation was on a 
level with the hip-jomts The patient was desperately ill, and would presumably die 
from the cerebral embolism This was not certain, however, since she had nearly 
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recovered from a similar accident She was too ill to attempt a transpentoneal ap- 
proach to the aorta, so it was decided to try the method of Key of retrograde removal 
through the femoral arteries 

Operation four hours after the embolism Under local anaesthesia, both femoral 
arteries were exposed in Scarpa’s triangle The right was opened and an oiled catheter 
was passed up the vessel until the embolus was encountered Suction was applied and 
the catheter withdrawn Fragments of the embolus were obtained in this way but 
there was no bleeding from the femoral vessel After several unsuccessful attempts 
to dislodge the embolus it was decided that it was too large to remove by this method 


The wounds were closed The patient died 
the following day Autopsy showed a large 
embolus blocking the aorta from the renal 
branches to its bifurcation 

Comment — Key" devised the method of 
removal of an aortic embolus by the femoral 
approach A small embolus, insecurely at- 
tached at the aortic bifurcation, might be 
dislodged by this method In this instance 
the large size of the mass precluded re- 
moval If the patient’s condition permits 
transpentoneal exposure of the aortic bifur- 
cation then the direct attack is to be pre- 
ferred 

Case IV— E H , SMH No 57,341 A 
man of thirty-six years was admitted to 
the medical service with a diagnosis of 
hypertensive heart disease (blood-pressure 
175/100) and coronary occlusion This was 
confirmed by all clinical and laboratory ex- 
aminations There was no evidence of rheu- 
matic myocarditis 

One month after admission, at a time 
when he was progressing satisfactorily, he 
experienced pain m the right hand This 
was localized to the index and middle fin- 
gers In thirty minutes there was pallor, 
decreased temperature and diminished sen- 
sation of these fingers The radial pulse 
was perceptible One hour after onset he 
had a pam involving the lower arm with 
some references to the shoulder Two hours 
later, the pallor had involved the hand and 



Fig I — The accurate localization of the 
embolus in Case IV by arteriography The arrow 
points to the level of the obstruction 


forearm to within eight centimetres of the elbow-jomt This area was cold and numb 
The radial and ulnar arteries were pulseless 


Dtagnosis — Embolism of brachial artery at its bifurcation 


The patient was operated upon six hours after onset of symptoms under avertm- 
local anaesthesia An embolus blocking the brachial artery at its bifurcation was 
removed 


The following morning the right hand and arm were in good condition, but at 
8 am he had severe pam in the left foot and calf of the left leg, which were pale, cold, 
painful and paralyzed with a line of demarcation about five inches below the knee ' The 
left dorsalis pedis and posterior tibial pulsations were impercetible while that of the 
popliteal and femoral were very weak By means of an arteriogram® the peripheral 

19 


HERMAN E PEARSE, JR 


embolus was exactly localized in the posterior tibial artery just below the point of 
bifurcation of the popliteal (Fig i ) Two hours after the onset of sjmptoms, the 
embolus was exposed and removed The patient recovered with a satisfactory circula- 
tion m both the arm and the leg The X-ray made isolation of the embolus easy 
Without it an extensive dissection in search of the point of obstruction would have 
been necessary 

Case V — M C, SMH No 65,958 A woman, aged forty-seven, had had diabetes 
for five years with mild hypertension (blood-pressure 160/84) On the day of admis- 
sion at 6 AM, she began to have pain, numbness, coldness and discoloration of her 
right hand and forearm These symptoms became progressive!) worse, and in the 
afternoon she was seen bj her physician, who referred her to hospital for operation On 



admission the right hand was cold, numb and blue The fingers were slightly flexed 
in a claw-hke position The dark blue cyanosis of the Angers faded to a blotchj, red- 
dish cyanosis on the forearm This in turn stopped at a sharp level just below the elbow 
The radial and lower brachial pulses were imperceptible but high m the arm near the 
axilla a pulse was felt This was confirmed by the recording sph\ gmomanometer 
The diagnosis rested between embolism and thrombosis of the brachial artery 
Under local aniesthesia, operation was done thirteen hours after onset The brachial 
artery was found to be plugged from its origin to its bifurcation A wide exposure was 
obtained, an arteriotomy opening was made in the mid-portion of the brachial artery, 
and the material was gently milked out of the lumen of the vessel It was not 
markedly adhe-ent to the vessel wall, nor was there evidence of atheromatous changes 
For these reasons the primary lesion was considered to be due to embolism After 
removal of the obstruction, brisk bleeding and back-bleeding occurred On closing the 
arteriotomy and removing the clamps a strong pulse was seen and felt in the brachial 
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and Its radial and ulnar branches At the completion of the operation the radial pulse 
was perceptible but the hand was still somewhat cold and a little cyanotic 

The following morning the patient developed signs of cerebral embolism and 
died Autopsj was refused so the souice of the emboli w'as never determined 

C\SE VI— W A, SJ^IH No 62,871 A male, seventy >ears of age, was admitted 
to the hospita’ with acute urinary retention and a perirectal abscess He was found to 
have generalired artciiosclerosis w'lth hypertension (blood-pressure 170/100), arterio- 
sclerotic myocarditis, pulmonary emplnsema, aithritis, benign prostatic hypertrophy and 
an ischiorectal abscess 

A suprapubic prostatcctomj w'as done His convalescence w'as complicated by inter- 
mittent attacks of auricular fibrillation By his twenty-sixth post-operative day his 
wound w'as healed and he was voiding per urethra A 6 pm of this day he complained 
of tingling, numbness and paralysis of the left lower leg When examined the foot 
was mottled bj a dusk\ c\anosis with a ver}' slow' return of color after blanching the 
skin The limb was cold to the mid-thigh All \essels w'erc pulseless except the 
femoral artery just below Poupart's ligament Diagnosis — Embolism, common femoral 
arterj 

Two and a half hours after the onset, under local anresthesia, the femoral artery 
was exposed in Scarpa’s triangle (Dr W J M Scott ) The embolus w'as located 
at the profunda femoris branch Arteriotoim was done in the common femoral After 
extruding the clot brisk back-bleeding occurred from the distal portion The w'ound 
w'as closed with a running stitch of silk, one interrupted suture being added to con- 
trol a bleeding point On removing the clamp proximal to the arterial incision the 
arterial pulsation was resumed in the supeificial femoral, popliteal and pedal arteries 
The foot became w'arm with a normal color His recovery w'as uneventful In Fig 2 
is illustrated the normal restoration of the peripheral pulse 

Comment — The age of this patient, combined wnth the presence of hypertension and 
generalized arteriosclerosis, makes the successful outcome more satisfactory Arterio- 
sclerosis does not constitute a contra-indication to embolectomy as is w'ell illustrated 
bj the case reported by Keller 

Lit Cl atm e Review — The coiitiibutions of Carrel to the technic of vascu- 
lai surgeiy made embolectomy possible In tiiin the Avork of Key has made 
of the operation an established surgical piocedure In 1922, he was the 
first^ to revie-w the subject Then review's followed by Michaelson/ m 1923, 
Jefferson, 1 m 1925 and Petitpierie,® in 1928 In a paper published m 1929,“ 
Key collected 226 cases of embolectomy leported up to the end of 1927 To 
this number I have added seventy cases (including the six heie presented) 
repiesentuig seventy -nine embolectomies This includes all cases published 
(and catalogued) up to July, 1932, and gives a total of 296 cases repoited 
to date 

Etiology of Embolism of the Peiipheral Aitenes— An embolus afloat 
in the arterial stieain has as its 01 gm a thrombus in some part of the vascu- 
lar system Usually, the parent thiombus is located 111 the heart and is con- 
sequent to caidiac disease Mitral stenosis with auiicular fibi illation is the 
most common cause but othei abnormalities such as coionary occlusion or 
vegetative endocarditis may give use to the primary thrombosis Conditions 
such as post-operative thrombosis, aiterioscleiosis, infection or aneurism may 
act as the souice Rarely a phlebitis may give rise to an arterial embolus by 
means of a patent foramen ovale (paradoxical embolism) 
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The following tabulation gives the various etiological sources in the group 
operated upon 


Heart disease 
Post-operative 
Infection and 
trauma 

Arteriosclerosis 


198 cases — 69 2 per 
37 cases — 13 per 

9 cases — 2 I per 
6 cases — 2 i per 


cent 

Aneurism 

cent 

Abortion and 


delivery 

cent 

Miscellaneous 

cent 

Phlebitis 


5 cases — i 8 per cent 

5 cases — i 8 per cent 
8 cases — 2 8 per cent 
I case — 03 per cent 


Age and Sex — In the group of 296 cases of einbolectomy, 133 were 
males and 163 were females The age of the members of the group varied 
considerably The youngest patient was twelve years while the oldest was 
eighty-three The tabulation according to age groups gives the following 
result 


10-20 jears — 4 patients 
21-30 years — 14 patients 
31-40 years — 44 patients 
41-50 years — 66 patients 


51-60 years — 74 patients 
61-70 years — 63 patients 
71-80 years — 21 patients 
81-90 jcars — 3 patients 


The Location of Emboli — Almost without exception embolism occurs at 
the bifurcation of a vessel or at the origin of one of its large branches The 
components of the arterial system have a constantly decreasing calibre as 
their number increases Theie is always a sharp narrowing of the lumen 
below any bifurcation This being true, it is obvious how an embolus may 
float along freely m a mam trunk but be unable to enter either branch of a 
bifurcation Occasionally, it would appear that an embolus balanced astrad- 
dle of the bifurcation rather than being impeded by its disproportionate size 
The major divisions of the system occui at the bifurcation of the brachial, 
aorta, common iliac, common femoral and popliteal arteries The following 
tabulation shows these to be the points of greatest incidence of peripheral 
embolism 


Uppc) Exticimty Loivei Exticinity 


Subclavian 

2 

Aorta 

34 

Axillary 

18 

Common Iliac 

50 

Brachial 

40 

External Iliac 

10 

Radial 

0 

Common Femoral 

131 

Ulnar 

I 

Superficial Femoral 

II 



Popliteal 

33 



Posterior Tibial 

3 


Some patients had multiple emboli This accounts for the number of emboli 
bemg greater than the number of cases reported 

Diagnosis — The symptoms of peripheral embolism are very characteristic 
They consist of excruciating pain, numbness, coldness and paralysis of the 
part involved The pain is of sudden onset It may start at the site of 
lodgement of the embolus but soon involves the entire extremity distal to this 
point Occasionally pain is a late symptom coming on in forty-five minutes 
to two hours after the onset Very rarely it may be mild or absent The 
involved extiemity is cold, numb and paralyzed At first the severity of 
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the pain may overshadow these sensations If the pain is delayed then they 
are the presenting symptoms 

The objective signs of peripheral embolism are pallor, diminished tem- 
perature, decreased skin sensitivity, reduced or absent reflexes, and absent 
pulsation in the peripheral arteries The color change which begins as a 
waxy, cadaveric pallor gradually shifts to a dark blue cyanosis in the distal 
part Proximal to this there is a blotchy discoloration not unlike post-mortem 
hvidity In the late stages the hand or foot becomes shrunken, contracted or 
even mummified 

These symptoms and signs give a clear-cut picture denoting sudden 
ischemia This is rarely confused with other vascular lesions, either venous 
oraiterial Occasionally the differentiation from spontaneous arterial throm- 
bosis may cause trouble Here the fact that thrombosis is usually preceded 
by symptoms of arteiial disease gives some assistance Moreover, the symp- 
toms from thrombosis are apt to be more gradual m onset with slowly de- 
veloping, less severe pain 

Localisation — The exact localization of the embolus is of extreme im- 
portance to the success of embolectomy If the clot can be freely exposed 
and completely removed under direct vision then the object of the operation 
has been accomplished If, on the other hand, it is not found where ex- 
pected, two courses are open The first is to dissect out the artery in search 
of the embolus This may necessitate an extensive dissection and even 
sacrifice of important structures The second alternative is to open the 
artery and by means of a catheter, curette, screw-probe or forceps attempt 
the removal of the embolus This intravascular manipulation may cause 
damage to the intima with thrombus formation Or, this blind attempt may 
result m incomplete removal with a fragment of the embolus remaining to act 
as a focus for thrombosis In either event the purpose of the operation is 
defeated 

The embolus may be located in a number of ways The point of pre- 
dilection for embolism has been shown to be at the major bifurcations of 
the peripheral arteries Obstruction at any point causes obliteration of the 
distal pulses as well as a characteristic level of ischemia These facts com- 
bined with a knowledge of anatomy gives a fairly accurate idea of the loca- 
tion of the embolus The level of ischemia is usually from four to eight 
inches below the embolus Thus obstruction of the aorta or common iliac 
gives a level near Poupart’s ligament, that of the common femoral near mid- 
thigh, of the superficial femoral near the knee and of the popliteal near the 
mid-calf If embolectomy is not done the line of demarcation of gangrene 
IS always more distal than the primary level of ischemia Occasionally the 
embolus can be felt as a hard lump If this is the case a more forceful pulsa- 
tion is palpable at the site of or just proximal to the swelling 

The information obtained from physical examination should serve to 
localize emboli in the larger vessels In the more peripheral locations x-ray 
localization by arteriography may be used (Case IV) Loewe-“ has also 
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reported a case where this means was employed Though I have sponsored 
a method of arteiiogiaphy,'' I am well aware that any foreign substance in- 
jected into an artery has the potentiality of doing harm Yet if there is 
doubt about the location of the embolus the danger of its incomplete removal 
IS felt to be gi eater than the iisk from arteriography 

Operative Techmc — The anaesthesia of choice for embolectomy is local 
infiltration or regional block This was used in over 70 per cent of the 
reported cases The primary condition causing the embolus usually results 
m the patient being a poor anaesthetic iisk Local anaesthesia may be used 
m all except aoitic or iliac embolism Here the transperitoneal approach 
lequires general 01 spinal anaesthesia If the patient’s condition will not 
tolerate this anaesthetic burden then the letiograde removal through the 
femoral arteries (Ke}'^) may he tiled In fifty cases of aortic or common 
iliac embolism, direct lemoval gave 30 per cent good results as against 25 
per cent fo’ the indirect method In all othei instances intravascular prob- 
ing with any mstiument is to be condemned No matter how gently it is 
done the mtima may be sufficiently damaged to cause thrombosis 

The essential factor m the technic is to remove the embolus with mini- 
mum damage to the artery This demands the utmost dehcac} and gentle- 
ness m the manipulation Dehydration is avoided by keeping the field cov- 
ered with mineral oil or with 2 per cent sodium citrate All instruments, 
sutures and needles are likewise oiled before use The artery should be 
exposed enough to allow its isolation above and below the embolus After 
exposure the vessel is compressed by oiled, lubber-shod “bull-dog” clamps 
at points well away from the embolus Crile clamps 01 even a tape may be 
used for this purpose The adventitia is carefully cut away from the pre- 
pared site of the arteriotomy (Fig 3 ) The artery is opened just above 
(or below) the embolus for a distance of one to two centimeters (Fig 4 ) 
The lumen is moistened wnth oil or w'lth a 2 per cent sodium citrate solution 
If it IS desired to hold open the edges of the arteriotomy, sutures may be put 
obliquely through the w^all (Fig 4-a ) The opening may be handled by ins 
forceps or Bernheim’s ball-tipped foiceps In general, it is wise to refrain 
from unnecessary handling of the wmund By means of gentle milking of 
the vessel the embolus is expressed from the lumen (Fig 5 ) Small frag- 
ments may be picked out wuth forceps without touching the mtima ]\'Io- 
mentary release of the proximal clamp flushes out the upper part of the 
channel The distal clamp is then temporarily removed to assure the pres- 
ence of back-bleeding Following this the lumen is w^ashed free of blood 
with warm Ringer’s solution and oil applied If back-bleeding is sluggish 
or absent from the distal portions some authors pass a piobe, curette or 
catheter to attempt removal of the obstiuctmg thiombus It w’^ould appear 
that the manoeuvre of Lund-® is preferable This consists of exposure of the 
vessel at a point distal to the arteiiotomy, and, after puncture wnth a needle, 
retrograde flushing with normal saline or Ringer’s solution This serves to 
wash out through the arteriotom)’^ any thrombotic masses 
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Fig 3 4 

Pjg 3 —After locating the embolus the adventitia is picked up and carefully cut a^^ay from the proposed site of the arteriotomy 
this IS not done stiands of adventitia may be drawn into the lumen during suture and cause throniDosis 
Fig 4 —The circulation is controlled by rubber shod clamps The opening in the artery is made just aboie (or below) the embolus 
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Fig 5 — The embolus is extruded by gentle compression of the irtery After removxl of the embolus all fragments should be carefully flushed out 
Fig 6 — The arteriotomy wound is sutured with a continuous Carrcll stitch of delicate silk A wider approximation of the intima i-> obtained by 
interrupted mattress sutures (Insert “b ’ ) After completion of the closure the distal clamps are removed before the proximal one in order to 
avoid undue strain on the suture line 



EMBOLECTOMY OF EXTREMITIES 

After removal of all foreign material the arteriotomy is sutured For 
this purpose either the continuous Carrell stitch (Fig 6) or interrupted mat- 
tress (Halsted) sutures (Fig 6-b) may be used Carrell needles threaded 
with split silk, well oiled, are best Arterial sutures of delicate silk on Car- 
rell needles are also available commercially The stitches should be closely 
spaced with an even tension on the suture to approximate intima to intima 
At the completion of the closure the distal and then the proximal clamps are 
removed A moment’s pressure with a sponge serves to stop all oozing 
Occasionally an additional stitch is needed to control a bleeding point Some 
surgeons place a second suture line outside the primary closure This is 
unnecessary 

Table I 

Results of 282 Embolectonnes 



1-5 houra 

5-10 hours 

10 "hr 
SMimary 

10-15- hra 

15-20 hrs 

— 

20-30 hrs 

30-48 hrs 

over 48 

Total 

lOCATIOH 

;aaes Good 

Cases Good 

Good 

Cases Good 

Cases Good 

Cases Good 

Cases Good 

Cases Good 

Cases God 

SubclaTleLn 

■ 

B 

Bi 

B 

5O5S* 



B 


■ 

B 



B 

B 

2 

1 


8 

B 


B 

45^ 

2 

1 

3 

1 

1 

1 

1 

1 



18 

9 

Iraohlal 

B 

B 

10 

5 

Anf 

2 

1 



2 

0 

1 

0 

2 

0 

26 

10 

Lo^a 

14 

4 

5 

2 

3155 

2 

B 

B 

B 

6 

1 

3 

0 



31 

7 

daemon IIla« 

14 

3 

14 

6 

325c 

3 

0 

3 

B 

B 

B 

3 

B 

B 

B 

42 

10 

Srtsrnal Illae 

4 

3 

B 

B 

8035* 









B 

B 

B 

4 

JooBon Femoral 

44 

16 

25 

11 

42J& 

23 

2 

11 

B 

B 

0 

7 

0 



117 

32 

Sapxfldal Femoral 

B 

B 

B 

B 

zof, 

1 

0 



3 

0 





B 

1 


u 

4 

10 

3 

ZZ$ 

3 

2 

B 

B 

B 

B 

2 

0 



28 

9 

Posterior Tiblol 

3 

2 



663C* 



B 








3 

2 

msm 

112 

44 

70 

29 


36 

6 

19 

2 

24 

2 

17 

2 

4 

0 

282 

85 

Total Per Cent 

■ 

Z9% 

■ 

4I3C 

4O3C 

■ 

16JC 

■ 

lOf 

■ 

8JE 

■ 

1 

■ 

1 

■ 



* The small number of cases makes this unreliable 


I have had on two occasions the opportunity of studying arteriotomy 
wounds treated in this matter Both showed a very thin layer of coagulum 
less than one millimetre wide sealing the wound The lumen was patent 
without evidence of reaction or thrombosis on the intimal surface 

Results — Before evaluating the effect of embolectomy, one must first de- 
fine what IS consideied a good result This is necessary since some cases 
have temporary impiovement for a few days after which ischemia and 
gangrene develop Others have a satisfactory restoration of the circulation 
but die some time after operation either from their original disease or from 
embolism elsewhere These results are ceitainly not successful To exlude 
them an arbitrary interval of one month was selected as adequate to assure 
the permanency of the outcome Consequently a good result is defined as one 
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m which embolectomy restores a competent circulation for more than a 
month 

The results of 282 emholectomies are given in Table I These results 
are tabulated according to the location of the embolus and the time elapsing 
between embolism and operation The information about a few additional 
cases was inadequate to include them m this tabulation 

Two important facts appear from these data The first is the great im- 
portance of early operation There is veiy little difiference between the re- 
sults of the first two five-hour periods Combined they have an average of 
40 per cent success But after ten hours the results become progressively 
poorer The average of the second ten-hour period shows 14 per cent and 
of the third ten-hour period 8 per cent good results After an interval of 
forty-eight hours it is not worth doing the operation since no successful cases 
have been leported after this time It is piobahle that two factors con- 
tribute to failure after the first ten hours The first is the formation of a 
thrombus which obliterates the vascular channels distal to the embolus This 
thrombosis may be present only a few hours after the embolism The second 
factor IS the damage to the intima caused liy the continued presence of the 
embolus This is slight at first hut progressively increases so that even after 
a careful embolectomy a thrombus leforms at the site of embolism These 
factors cannot be satisfactorily combated They can be avoided only by early 
operation Thus embolectomy is one of the most urgent of surgical 
emergencies 

The second fact revealed by the tabulation of results is the influence of 
the location of the embolus on the outcome A summary of the per cent of 
successes is given foi the first ten-hour peiiod From this it is seen that in 
the more superficial arteiies (axillary, brachial, and common femoral) the 
results are better than for those in a deeper location If the results for the 
first ten houis are computed foi regions it is found that in the upper extrem- 
ity 47 per cent , in the lower extremity 40 per cent , and in the pelvis (aorta 
and common iliac) 31 per cent are satisfactory 

Over half of the patients subjected to embolectomy died within a month 
of operation Of the 282 cases shown m the table 149 died (52 per cent ) 
within this tune Death was caused either by their systemic disease or by 
embolism to vital stiuctures The embolectomy played veiy little part in 
producing the lethal effect This is shown by the fact that only 9 per cent 
of the group died within a day of the operation Of these only one died 
on the table Many of the remainder are stated to have died fiom embolism 
elsewhere It is probable that the iisk of embolectomy done under local 
anesthesia is negligible This risk is materially increased by the burden 
of a spinal or general anesthesia 

In the tabulated group, 122 patients suivived for twenty-four houis 
but died within a month of operation Of these, thirty-five or 12 per cent 
had a satisfactory circulation in the extiemity operated upon Of this num- 
ber twenty-eight or 10 per cent had the embolus removed within ten hours 
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This percentage (lo per cent ) may be added to that of the permanent good 
results (40 per cent ) to show the relative effectiveness of embolectomy m 
restoring the ciiculation 

Result of Piocedwe Other than Embolectomy — Theie are several other 
methods of treating peripheral embolism which requne discussion 

Conseivatwe Measwes — Under this heading are grouped those pro- 
cedures employed when a couise of “watchful waiting” is decided upon 
They consist of general suppoitive measures as well as local treatment 
This latter consists of lest, elevation and the application of heat If 
gangrene occurs amputation is delayed until a line of demarcation foims 
There is no doubt that embolism of a major artery will result m gaiigiene 
and loss of limb m the majority of instances Thus, these conseivative 
measures have now been superseded by embolectomy m all early cases In 
those seen late the conservatwe attitude is still justifiable 

Massage — Lindstrom is the foremost advocate of massage m the treat- 
ment of embolism of the extremities By massage an effort is made to bieak 
up or dislodge the embolus and force it down into the smallei branches of 
the arterial system This may leave enough channels unmvolved to assure 
collateial circulation On the other hand, the manipulation may forcibly im- 
pact parts of the embolus into necessary aiteiial segments Because of its 
uncertainty massage has little appeal when contrasted to early, complete 
lemoval of the embolus by arteriotomy But the results in a few cases are 
not bad In twelve of twenty instances of embolism gangrene was avoided 
Key collected eighteen of these in sixteen patients Mason^^ has recorded 
a case and we have seen one case 111 this clinic This latter patient appai- 
ently had embolic occlusion of the popliteal artery By his forceful massage 
the embolus was pushed into the anterior tibial branch The patient re- 
covered without gangrene but the functional capacity of the limb was slight 
This result is not uncommon for though gangrene is avoided yet a part of the 
arterial system is occluded 

Vein Ligation — Therapeutic venous obstruction has been applied m the 
tieatment of embolism under two circumstances Its first use is as an addi- 
tion to conservative treatment It is difficult to evaluate the effect here but 
It ceitainly is not a substitute for embolectomy We have had experience 
with three cases All of these were seen too late for operative removal of the 
embolus In two, slight improvement occurred, but m the thud no change 
was noted and gangrene developed Vein ligation is no panacea It deserves 
consideration only 111 the late case which is on the verge of circulatory failure 
Under such conditions its use would appear justifiable 

The other ciicumstances where vein ligation has been used is as an 
adjunct to embolectomy Some authors tied the vein after removal of the 
embolus The reasoning applied is apparently that the benefit of the vein 
ligation IS deiived in case the embolectom}'^ fails I have never done this 
Perhaps it is justifiable but I have felt that all efforts should be directed 
touards careful complete removal of the embolus This is the important 
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issue In case this fails then it is a simple matter to reopen the wound 
and ligate the vein This was done in Case II It did not make a particle 
of difference, as far as could be observed, in the outcome 

Artenotomy — ^The excision of the artery with its contained embolus 
and thrombus has been advocated The basis for this is the lower incidence 
of gangrene from ligation than from embolism at the same level If the 
thrombotic process subsequent to embolism can be kept from plugging the 
distal arteries, then collateral circulation may save the limb This is not an 
unreasonable hypothesis Its application will depend upon the known inci- 
dence of gangrene from ligation of the particular artery involved It should 
not be considered as a substitute for embolectomy in favorable cases But 
in those seen late, it might be used with benefit 

SUMMARY 

(1) The operation of embolectomy deserves a wider use This may be 
brought about if surgeons interested in the subject acquaint their colleagues 
with the possibilities of the procedure 

(2) As a direct result of close cooperation with the attending physician 
nine early instances of embolism of the extremities were seen within the 
past year Two of these were not operated upon because of serious embolism 
elsewhere Seven embolectomies were done in six cases Of these two 
died, two developed gangrene and three were successful These cases are 
reported 

(3) 296 cases of embolectomy have been recorded in the literature up to 
July, 1932 A study of all reported cases has been made 

(4) It was found that the embolus came from a primary heart disease in 
692 per cent and from post-operative states in 13 per cent of the cases 
Various etiological conditions accounted for the remainder 

(5) Almost without exception the embolus lodges at a major bifurcation 
of the arteries of the extremity The most common locations are at the 
division of the common femoral, common iliac, brachial, aorta and popliteal 
arteries 

(6) The symptoms of embolism of the extremity are excruciating pain, 
numbness, coldness and paralysis of the part involved The signs consist 
of pallor, diminished tempeiature, decreased skin sensitivit}'^, reduced or ab- 
sent reflexes and absent pulsation m the peripheral arteries 

(7) The pre-operative localization of the embolus and the operative 
technic are discussed 

(8) Aside from the careful technic, the results from embolectomy are 
shown to be dependent upon exact localization and early complete removal 
of the embolus Operation within ten hours gives 40 per cent successful 
results Delay mitigates against a favorable outcome 

(9) Over half (52 per cent ) of the patients subjected to embolectomy 
died within a month of operation This materially lowers the per cent of 
good results from the operative procedure Yet the embolectomy usually 
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plays no part in the lethal result The high mortality is due either to the 
primary systemic disease or to embolism to vital structures 

(lo) In embolism of the arteries of the extremity the ideal to be 
achieved is early, complete removal of the embolus with restoration of the 
continuity of the circulation 
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Since Kirschner,^ m 1924, reported his successful operation for pul- 
monary embolism, there has been a marked increase in the number of such 
operations performed m European clinics The chief contributions m this 
field have been by Meypr,^ Nystrom,^ Giertz and Crafoord,^ and Crafoord,® 
and they have made important modifications of the original operation devised 
by Trendelenburg,® in 1908 It is remarkable that no attempts have been 
reported from American clinics Matas'^ has said “It is hoped that the 
teachers in charge of the schools of operative and experimental surgery will 
take heed of this notable advance and make the piactice of embolectomy 
and of the Trendelenburg operation an obligate part of the curriculum in the 
laboratories of experimental surgery ” W illy Meyer and Lilienthal® recom- 
mended intensive training of the hospital staff in this procedure 

Two unsuccessful cases are reported here with the feeling that since 
we frequently learn more from our mistakes than from our successes these 
lessons should be passed on It is difficult to evaluate a comparatively un- 
proven procedure such as this unless all cases are described m detail It is 
only in this way that the diagnosis, the indications, and the technic may be 
clarified and perfected, and the unsuccessful as well as the successful cases 
will determine whether pulmonary embolectomy will be generally accepted 
or will be found unworthy and discarded 

The incidence, occurrence and etiology of pulmonary embolism have been 
adequately discussed in recent literature The papers of Petren,® Hosoi,^® 
and Giertz and Crafoord^ are outstanding HosoP® states that the incidence 
varies fiom o 12 to 067 per cent , as reported by various authors Harvey 
states that massive pulmonary embolism is fatal m about one-half of i per 
cent of all cases operated upon, and that in operative procedures in the lower 
abdomen the mortality from this cause rises to two per hundred, a seem- 
ingly irreducible minimum, composing about one-quarter of fatalities from 
all causes He considers that operative removal of the embolus from the 
pulmonary artery is impracticable and that it is more important to devise 
methods to prevent the occurrence of an embolus An irreducible minimum 
of 2 per cent m lower abdominal operations, however, should lead the sur- 
geon to lestorative as well as to preventive efforts Some authors believe 
that the condition is becoming increasingly frequent, but this may be appar- 
ent only because of better diagnosis 

The diagnosis may be self-evident or it may be difficult The usual syn- 
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drome is sudden collapse, pallor, lividity of lips and nails, loss of pulse and 
rapid difficult respiration Substernal pain and the sensation of impending 
death may be present Cyanosis and unconsciousness may ensue before 
death In the series of Giertz and Crafoord,'^ the most frequent symptoms 
in twenty-three cases were 


Sudden onset of symptoms zvithout any foi ezva) mng 

23 cases 

High, soft, finally imperceptible pulse 

23 cases 

Marked pallor 

18 cases 

Unconsciousness 

17 cases 

Livid lips, slight cyanosis 

12 cases 

Altered respiration 

23 cases 

Anginoid pain 

20 cases 


The limited time is the chief obstacle to diagnosis Other conditions 
may mimic pulmonary embolism Nystrom^ operated upon a patient dying 
from ursemia and cites other cases in which the diagnosis was incorrect 
The following case illustrates such a mistake m diagnosis This patient 
had all the symptoms tabulated above except anginoid pain 

F H a white male of fortj -three jears, had a badlj swollen and infected amputation 
stump of the left thigh The temperature had been as high as 39 7° C , but on the fourth 
and fifth daj's post-operative it did not rise above 38 2° C The pulse rate ranged between 
90 and 120, with respirations of 20 His condition seemed satisfactor\ and though the 
stump was very oedematous it was draining w'ell He w’as somewhat restless the after- 
noon of the fifth day but stated that he felt well except for some pain in the stump 
When he finished his evening meal at 5 30 p M the nurse noted that he seemed to be 
in good condition At 5 40 he called her, was moaning and said that he w'as going to 
die His skin w'as ashen and mottled, the nails were cjanotic, the respirations were 
labored, 34 per minute, and his pulse w’as ver> w'eak with a rate of 144 When I saw' 
him fifteen minutes later the pulse and respirations were the same Sistohe blood- 
pressure was obtained at 70 with no clear diastolic He complained of no pain but still 
had the sensation of impending death The hands and nails were cyanotic, the skin 
elsewhere was pallid and moist 

He was taken immediately to the operating room and prepared for the Trendelenburg 
operation and for ligation of the left common iliac arterj The pulse became impercepti- 
ble, the heart rate being about 150 bv stethoscope, with very weak heart sound The 
systolic beat was obtained at 35 Respirations became more labored, cjaiiosis w’as 
marked and the patient became unconscious 

Incision for the Trendelenburg operation was made at 6 30 without reaction on the 
part of the patient, no ansesthetic being necessary A left parasternal incision w'as made 
from the upper border of the second costal cartilage to the low'er border of the fourth, 
carried through the skin, subcutaneous tissue and pectoralis major muscle exposing the 
costal cartilages The soft parts were retracted laterallj, the Dojen rasp was introduced 
around and beneath the third costal cartilage close to the sternum, and the intercostal 
muscles were pushed laterally, according to the method of Meyer, striking a clea^age 
plane outside the pleura A section of costal cartilage, tw'o inches in length, w'as rapidlj 
removed and a similar procedure was earned out on the fourth and second costal 
cartilages About one-third the w'ldth of the sternum was removed with a large 
rongeur This exposed the pleura and the pericardium The heart could be seen beating 
fairly well so that it was possible to proceed slowly and carefully from this point onward 
A finger was introduced downward into the triangle of safety and the finger swept up- 
ward, pushing the pleura away from the pericardium to the upper limit of the wound 
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This was accomplished \ery easily w'lthout injuring the pleura The pericardium was 
picked up and incised from the lower angle of the wound w^ell up tow'ard the base of 
the heart The thymus, w'hich overlay the upper portion of the pericardium, W’as 
damaged during this procedure The pericardial cavity was smooth and glistening and 
contained probably ten cubic centimetres of pale, straw-colored fluid The heart w'as 
beating feebly, about I20 per minute The Trendelenburg sound was introduced through 
the great transverse sinus, the rubber tube attached and draw n around the aorta and pul- 
monary arterj', bringing them up into the w ound A longitudinal incision, i 5 centi- 
metres long, was made in the pulmonarj arterj just distal to the vahe The operation 
from the time of incision to this point had taken approvimatelj 190 seconds Trendelen- 
burg forceps were introduced into the pulmonarj artery and the two mam branches on 
both right and left sides easily found No embolus was withdrawn or felt The flow of 
blood from the pulmonarj arterj was good on relaxation of the tube The heart beat had 
become more feeble, the tube was, therefore, relaxed and the opening in the arterj held 
with the fingers to allow' the heart to reco\er somewhat There w'as slight impro\ement 
in the heart action after the application of hot saline solution, massage and the injection 
of one cubic centimetre of adrenalin into the right auricle The tube w as again tightened 
and the arteries were re-explored, the upper and lower branches on both sides being 
again entered without finding a clot The heart action was becoming more and more 
feeble and did not respond to a second injection of adrenalin into the left ^entrlcle or to 
adrenalin dropped on the surface The anesthetist had reported increasing cianosis and 
more labored respiration, and blood coming from the pulmonarj' arterj was quite dark 
Respirations ceased at 6 43 The heart was delnered out of the w'ound It was flabbj, 
anemic and soft, but no lesions of the coronarj' jessels could be demonstrated 

Autopsy was not obtained 

It IS a common idea that death from pulmonary embolus is almost im- 
mediate Trendelenburg*^ realized the incorrectness of this conception and 
observed that in at least one-half the cases a minimum of fifteen minutes 
w'ould be at the disposal of the surgeon Giertz and Crafoord^ found that 
of ttA ent3'-seven cases of pulmonarj' embolism the diagnosis was not estab- 
bshed until after death in four instances Three cases w'ere operated upon, 
w'lth two recoveries Of the remaining tw'enty, thej feel that thirteen cases 
w'ould have been possible cases for operation and that in another four the 
operative possibility W'as open to question 

In the tw'enty cases the time from onset of attack until death was as 


follow'S 

Less than ten minutes 3 

Ten to twentj minutes 7 

Tw'entj' minutes to one hour 4 

Over one hour 6 


We have for the past jear kept a set of sterilized instruments in the 
operating room for the Trendelenburg operation They are arranged m a 
pocketed roll in the order of use from left to right (Figs i and 2 ) The 
house staff and head nurses have been taught the cardinal signs of embolism 
and there are at most times surgeons w'lthin easy reach w ho are capable of 
performing the operation 

The technic has been practiced on cada\ers and is remarkablj easy to master We 
have used a combination of the methods and instruments of Nystrom and klejer, as 
modified from Trendelenburg A straight incision is made along the left side of the 
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sternum from the upper border of the second to the lower border of the fourth costal 
cartilages, dividing the origin of the pectorahs major A Doyen raspatory is passed 
about the third cartilage close to the sternum and pushed sharply to the left according to 
the method of Meyer* This strips the soft tissues from the rib and enables one to do a 
rapid resection without injuring the pleura or internal mammary artery as the instru- 
ment invariably enters the proper plane of cleavage if correctly inserted This is easier, 
quicker and safer than the usual subperiosteal resection The second and fourth cartilages 
with a bit of rib are similarly resected and from one-fourth to one-third the width of the 
sternum is removed with large rongeurs The forefinger is inserted at the lower angle 
of the wound into the triangle of safetj of Voinitch-Sianojentzky and swept cephalad, 
easily stripping the pleura laterallj from the pericardium The pericardium is picked up 
and opened with knife or scissors The opening may be enlarged bj the fingers or bj 
cutting In the latter case tliero is some chance of injuring the thjmus 

Nystrom’s Trendelenburg sound is passed from left to right through the great trans- 
verse sinus behind the aorta and pulmonarj artcrj, the rubber tube with its clip attached 
to the sound and drawn back Gentle traction on the tube lifts these vessels from the 
depths of the wound The pulmonarj arterj is usually easilj identified, although the 
aorta has been opened by mistake’ The longitudinal incision in the arterj should be 
placed with care to avoid injurj' to the orifice of the \aKe An incision of i 5 centi- 
metres IS sufficient The rubber tube is relaxed to allow clots in the heart to be flooded 
out, then the tube is tightened and the blood is rapidlj removed from the pericardium 
Gentle traction is important as there ha\e been instances of trauma from the tube being 
pulled too tightly It is sufficient to use just enough traction for exposure as the hemo- 
static effect is probably unnecessar\ 

With the Trendelenburg forceps the pulmonarj branches are explored, first on one 
side and then on the other The right mam branch extends toward the right axilla and 
the left directly backward and there is usuallj little difficultj in finding them If the 
emboli are soft and friable the suction tips of Njstrom’ maj be useful, but the clot usually 
comes out in two or three large pieces If difficultj and delaj arc experienced at this 
point It IS a good plan to compress the slit in the ^cssel w'lth the fingers and relax the 
traction tube to allow' the heart to recover somewhat before making another attempt at 
extraction, as suggested bA Trendelenburg” It is stated” that fortJ-fi^e seconds is the 
limit of time during w'hich the pulmonar\ arterj maj be completely compressed This 
IS open to question, how'ever, and Njstrom’’ bche\es that under favorable circumstances 
complete suspension of the circulation for nearh two minutes maj not be incompatible 
W'lth life If the suction tip has been used, the vessel should be flooded w'lth blood to 
drive out air before closure The slit m the vessel is held up b\ “footed” thumb forceps, 
the arterv clamp applied, and the lips of the incision closed with a continuous fine silk 
suture If necessary, the clamp niav be left on w'hile am necessary resuscitating meas- 
ures are taken, such as cardiac massage, intracardiac injection of adenahn or artificial 
respiration, before suturing the vessel An opening should be left in the pericardium to 
prevent tamponade from accumulation of fluid 

In the following case all the elements necessary for success were present, 
namely, an otherwise healthy patient, correct diagnosis, abundance of time, 
proper equipment, and an adequately trained team of operator, assistants, 
nurses and antesthetist The operation was delayed too long, however, m 
the hope that recovery might ensue without operation A less conservative 
course should have led to success 

E Z , a white married w'oman of twentj'-four j'ears Her past historj' w'as irrele\ant 
except for three normal pregnancies and a gynecological procedure in August, 1931 
At that time a perineorrhaphy, uterine suspension, and appendectomy w'ere performed 
The post-operative course was uneventful A history of gall-bladder disease began about 
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three years ago with attacks of sharp epigastric pain after meals This pain radiated 
through to the back and lasted about twenty minutes It was sometimes partially re- 
lieved by food or soda She had had typical biliary-tract indigestion Attacks continued 
at shorter intervals and for the two weeks before admission had occurred daily, lasting 
eight to ten hours The patient had never been jaundiced or noticed clay-colored stools 

The physical examination showed a well-nourished and well-developed female of 
twenty-four years, whose heart was slightly enlarged to the left with a soft systolic 
murmur, heard best at apical and aortic regions The head, neck, throat and lungs were 
normal The abdomen was rounded, and there was a small tender mass palpable at the 
tip of the ninth right costal cartilage The liver did not seem to be enlarged There were 
no other masses, tenderness or muscle spasm m the abdomen A healed mid-line lower 
abdominal scar was present The pelvic and rectal examinations and examination of the 
reflexes and extremities showed nothing remarkable In the cholecystogram there were 
multiple negative shadows diagnostic of calculi On admission the temperature was 
382® C, pulse no, blood-pressure 110/80, respirations 20 The urine was normal except 
for an occasional white blood-cell The white blood-cell count was 13,600 The haemo- 
globin was 60 per cent 

May 27, 1932, cholecystectomy was carried out through the usual right paramedian 
incision The gall-bladder was pale, oedematous, thick-walled and adherent It con- 
tained cloudy, pale gray fluid which showed no organisms on culture The pathological 
report on the gall-bladder was acute cholecystitis and cholelithiasis There was nothing 
unusual about the conditions found at operation The cystic duct and cystic artery were 
ligated separately, the gall-bladder bed was closed and the operative field drained by two 
cigarette drains The immediate post-operative condition was good The temperature 
went as high as 39 6° C , with a pulse of 120 following operation, but gradually came 
down in the course of five days to 37 5° C The pulse came down to 80 and the respira- 
tions ranged between 20 and 24 Her bowels moved on the third day The fluid intake 
ranged from 2,150 cubic centimetres to 3,700 cubic centimetres The white blood count 
dropped to 7,200 on the fourth day The sutures were removed on the fifth day The 
wound was in good condition and there was no undue tenderness or spasm of the 
abdomen There had been no swelling or pain m either leg 

At 8 00 p M on the fifth day the temperature was 37 5° C , pulse 80, respirations 20 
At 10 30 p M the patient awakened suddenlj, sat up in bed and complained of extreme 
shortness of breath The pulse was weak, and respirations extremely rapid She was 
seen by the interne at about 10 40 The pulse at that time was 140 and almost imper- 
ceptible The blood-pressure was 70/60 and respirations 40 I saw her at ii 10 At 
this time the skin was cold and clammy, the face pallid, lips and finger-nails somewhat 
cj^anotic and respirations rapid and labored The blood-pressure was 80/60 The pulse 
remained almost imperceptible Cardiac rate by stethoscope was about 140 The sounds 
were clear and strong and there was a good cardiac impulse palpable The costal 
margins moved equally, and no shift of the mediastinum could be made out The lungs 
were clear anteriorly and laterally, posterior examination not being carried out Nothing 
remarkable was found in the abdomen There was no swelling of either lower extremity 
and no tenderness along the course of the great veins A diagnosis of pulmonary embolus 
was made 

The patient was taken immediately to the surgical floor and placed in a preparation 
room Her only complaint was of extreme difficulty with respiration She stated that 
she had no pain and did not feel a sense of impending disaster On account of dyspnoea 
and cyanosis of lips and nails, inhalation of oxygen was started through an anfcsthetic 
mask This brought considerable relief Observations of pulse, respirations and blood- 
pressure were taken at intervals of five minutes from this time on There was verj 
little variation in these readings Respiration ranged from 48 to 60, cardiac rate from 
106 to 140 blood-pressure from 80/70 to 9S/80 Her skin became warm and dry The 
temperature at 2 00 a m was 39 2° C , at 5 00 a m 39 8° C Her clinical condition 
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sho\% ed little change except that as the night ore on she demanded increasing quantities 
of oxjgen At first oxjgen could be left off for se\eral moments with little discomfort 
After 3 oo A m , how e^ er, continuous administration of large quantities w as necessarj 
At about 4 oo \ M she complained of pain m the chest anteriorlj m the mid-hne, and an 
hour later localized this in her heart Cardiac impulse continued to be forceful as deter- 
mined bj palpation and auscultation She had been seen bj members of the Medical 
Ser\ice at i oo \ m and thej agreed with the diagnosis of pulmonarj embolus At 6 oo 
A M a portable X-raj plate of the chest was taken which showed an indefinite shado\\ 
of densitv at the right base running into the lulus The lower half of the left chest 
contained a shadow of e\en densih which, howeier, was not dense enough for pneumonia 
At about 6 00 o’clock the blood-pressure apparatus was changed from the left arm to the 
right because of pain and numbness from the continued application Tlie blood-pressure 
was imperceptible from this time on Cardiac rate was 130, respirations 50 to 60 The 
cardiac impulse was good, although the peripheral pulse was imperceptible The patient 
had been entireh conscious, oriented and cooperatn e throughout the night At 6 30 ^ m 
one-sixth gram of morphine was gnen for pain A,t 7 00 \m respirations suddenh 
ceased, cardiac impulse could not be licard or felt, and the pupils became wideh dilated 
The equipment and the personnel for the Trendelenburg operation had been kept in 
readiness during this time The patient was hurncdli wheeled in bed across the hall 



Fig 3 — Emboli remoied from Case II The longer clot was from the left pulmonar\ branches and 

the shorter clot from the right 

into the operating room, scrubbed and draped, and an incision was made along the left 
border of the sternum, from the upper margin of the second costal cartilage to the lower 
margin of the fourth The lateral edge of the incision was retracted and the second, 
third and fourth costal cartilages with muscles were remoted according to the method of 
Me\er The heart w’as immobile The left pleura was reflected lateral!} b} placing the 
finger in the triangle of safet} and sweeping upward and to the left This was accom- 
plished easih without tearing the pleura The pericardium was picked up, incised and 
the incision spread with the fingers for a distance of about eight centimetres The heart 
remained motionless and no respirations occurred Meanwhile, carbon dioxide and 
OX} gen were being gnen rh}thmicall} under pressure The Trendelenburg sound was 
passed through the great trans^erse sinus from left to right, the aorta and pulmonan 
arter} drawn forward with a rubber tube, and the pulmonan arter} opened b} a longi- 
tudinal incision 15 centimetres in length just distal to the \’ahe There was a gush of 
dark blood from the opening The Trendelenburg forceps inserted into the right main 
branches brought forth one c}hndrical clot which later was found to measure 125 centi- 
metres in length and 7 millimetres in diameter (maximum) , from the left main 
branches a clot twent} -eight centimetres by eight millimetres was obtained (Fig 
3 ) The opening in the \ essel w as temporarih closed b} grasping it wuth the fingers 
The rubber tube was released and the heart massaged Regular cardiac contractions of 
fairl} good strength resulted The entire time from the cessation of respiration and 
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cardiac action was something less than ten minutes, the time from the skin incision less 
than three minutes The pulmonarj'- artery and aorta were lifted by the rubber tube for 
perhaps forty seconds Fairly well maintained contractions having been obtained, the 
opening in the pulmonary arter}^ was secured wnth the Trendelenburg clip The heart 
beat had been fairly forceful and the tone of the cardiac muscle seemed comparatively 
good The beat, how^ever, became weaker and finally ceased Contractions w'ere re- 
stored by massage, and the intracardiac injection of adrenalin together with the applica- 
tion of hot saline solution to the surface of the heart This procedure w^as gone through 
with several times until cardiac contraction finallj’- ceased at 8 IS a M Artificial respira- 
tion and carbon dioxide oxjgen therapj'' had been continued during this time The open- 
ing m the pulmonary arterj'’ w^as closed w'lth a continuous, fine silk suture at about 
8 o’clock This closure w'as not quite tight and leaked blood with each contraction of 
the heart so that a second single reinforcing suture w^as placed The mjocardium had 
become progressively w^eaker, both in regard to strength of contraction and interval tone, 
the heart finall)' stopping in a state of complete dilatation and relaxation Permission 
for autopsy was not obtained 

Failure of the Trendelenburg operation in this case, which should have 
been ideally favorable for the procedure, was, I believe, due to the fact 
that oxygen was administered over a long period of time, improving the 
clinical appearance and masking the true condition of the patient until the 
overburdened right heart had lost all recuperative power after pumping 
against an almost completely obstructed pulmonary system for over eight 
hours Operation ivas not carried out earlier because the patient’s unchanged 
appearance led me to believe that she might recover spontaneously If 
oxygen had not been administered her apparent condition would have be- 
come so bad that we would have been forced to operate shortly after the 
onset I cannot help but feel that operation undertaken before her myo- 
cardium and respiratory centres had become exhausted would have been 
successful 


SUMMARY AND CONCLUSIONS 

(1) Two unsuccessful cases of pulmonary embolectomy are reported 
The first case illustrates some difficulties of diagnosis , the second the results 
of a too conservative attitude 

(2) This procedure, if carefully studied as to diagnosis, indications and 
technic, is the only hope of saving quite a large class of patients, since pro- 
pltylactic measures directed against the incidence of pulmonary embolism have 
so far shown themselves of no avail 
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ADVANCES IN THE DIAGNOSIS AND TREATMENT OF 
THROMBO-ANGIITIS OBLITERANS 

By Samuel Perlow, M D 

OF Chicago, III 

FROM THE PERIPHERAL CIRCUL\TOR1 CLINIC OF THE MICHAEL REE3E HOSPITAL 

Until recent years, thrombo-angiitis obliterans bas been a relatively 
obscure disease and its differentiation from other types of peripheral vascular 
disturbances was difficult Its treatment was chaotic, and amputation of the 
extremity was resorted to very early m its course With the advent of a 
better understanding of the pathology of this disease and modern methods 
in its diagnosis, the treatment was placed on a firmer physiological basis 

The condition was first described by von Winiwarter,^ m 1879 Buerger,^ 
in 1908, was the first to interpret accurately its pathology as an inflammatory 
condition involving the arteries and deep veins of the extremities and resulting 
in thrombus formation As the acute inflammation subsides and the condi- 
tion becomes chronic, the thrombi become organized and canalized He 
suggested the term thrombo-angiitis obliterans as a descriptive name for the 
disease Since then nothing new has been added to our knowledge of the 
pathology except that the disease is not confined to the vessels of the 
extremities but is a generalized condition Cases of thrombo-angiitis 
obliterans involving the vessels of the heart,^ bram,^ and gastro-mtestinal 
tract® have been reported 

The etiology of thrombo-angiitis obliterans is still obscure Although a 
large proportion of the cases occur m Russian and Polish Jews, the condition 
IS not confined to that race and has been found m Japanese, Norwegians, 
Germans, Swedes and even in Negroes It is a disease of young men and 
is rare in females Buerger® believes that it is an infectious process In his 
experiments, the paravascular implantation of clots from cases of acute 
thrombo-angiitis obliterans was followed by the development of typical 
lesions in the apparently healthy ligated veins of the inoculated persons 
Rabinowitz’^ found a Gram-negative motile bacillus 111 a small number of 
cases Horton and Dorsey® obtained a Gram-positive pleomorphic strep- 
tococcus in nine cases and a green-producing streptococcus in two cases 
Their results after injecting these organisms into rabbits were inconclusive 
It IS generally believed that the use of tobacco is a factor m thrombo- 
angiitis obliterans Just how important it is cannot be stated, but Barker,® 
of The Mayo Clinic, who studied the records of 350 cases of thrombo- 
angiitis obliterans and of 350 controls, believes that nicotine predisposes to 
recurrences According to Silbert,^® “Whatever the underlying cause, pro- 
longed 'Smoking is the immediate causative factor m the production of the 
disease” Wilty Meyer^^ believes that sufficient amounts of nicotine, pyridm, 
cyanic hydrogen, carbon monoxide and other poisons are contained m tobacco 
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smoke to cause secondar} vascular changes Ho\\e\er, Jablons and Ko}ano 
haAe reported the condition in non-smokers The tobacco factor must be 
carefully evaluated as occasionally smoking is initiated and often accentuated 
v hen the patient experiences pain and cannot sleep 

Diagnosis — ^The s}mptom complex of intermittent claudication, coldness 
of the toes and feet, trophic changes m the skin and nails and beginning 
gangrene of the extremities in a man beh\een the ages of tA\ent} and fort}- 
fiie years is \er} suggestne of thrombo-angiitis obliterans 

The disease is frequenth preceded h} a migrating phlebitis of the super- 
ficial veins of one or both lower extremities B}' some clinicians this finding 
IS considered pathognomonic of the disease It is followed, usually in se\eral 
months, but sometimes in se\eral 3 ears, b}' the insidious de\elopment of 
cramp-hke pain in the arches and soles of the feet and in the lower parts of 
the legs during cold w eather and on w alking moderate distances The patient 
soon finds that the pain disappears when he is at rest with the feet pendent 
These S3’mptoms resemble closel} those of fallen arches, and occasional!}' 
cases are treated for some time on that basis or for so-called rheumatism 
before tlie true condition is recognized The extremities become cold and 
the pain becomes more severe and more frequent It is present after walking 
shorter and shorter distances and assumes the t}pical character of intermit- 
tent claudication Finall}- the patient has se\ere and sometimes lancinating 
pain in the extremities e\en while at rest About 95 per cent of the cases 
ha%e S3mptoms referable to the lower extremities Although in about 30 
per cent of the cases there is in\ohement of the \essels of the upper extremi- 
ties, w'hich IS found on examination, the patients seldom ha\e S}mptoms in 
those limbs Sometimes a chronic ulcer on a poorl}* healing infection of a toe 
dating from an injur}' or from the remo\al of a toenail is the only complaint 
w Inch bnngs the patient to the ph} sician 

As the condition ad-vances, parts of the extremities finall} become cjanotic 
and gangrenous, first the toes and then the feet How e\ er, the disease does 
not alwa}S become progressneh worse but spontaneous remissions occur 
They may last for months and e^en }ears, and frequently a sufficient col- 
lateral circulation is established to cause a complete cessation of the sjmptoms 
On examination in the early cases one usualh finds only a slight c} anosis 
and coldness of one or more toes In the later stages the feet and sometimes 
the leg may be cold and the c} anosis ma} in\ olve the w hole foot It is often 
patchy and may ^ar}' from pink to deep purple Samuels^” has recentl} 
called attention to the almost constant presence of plantar ischccmia in 
thrombo-angiitis obliterans There may be present trophic changes as abnor- 
mally large callosities and linear breaks in the skin and a marked thickening 
of the nails of the toes Pulsations in the artenes are usually present in the 
early stages but as the condition progresses the dorsalis pedis and the 
posterior tibial arteries cease to pulsate, and in the late stages one cannot feel 
even the popliteal arteries The gangrene which one finds in the ver}' last 
stages IS usually a dr}* t}'pe frequently involving the skin of one or more toes 
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As it advances the deeper structures and finally the foot and the leg become 
affected Preceding the gangrene there is always an area of deep cyanosis 
and hard cedema 

Buerger^^ describes a simple test which is a great aid m the diagnosis 
and differentiation fiom other conditions With the patient in the supine 
position, elevation of the extremity 45“ to 90°, m cases of thrombo-aiigiitis 
obliterans, results m a marked ischemia m thirty seconds to three minutes 
which may involve several toes or parts of the foot or leg Lowering the 
extremity 45° to 90° below horizontal results in a marked reactionary rubor 
m the same areas Buerger explains the latter phenomenon as a reflex dila- 
tation of the capillaiies of the skin after being emptied on elevation due to 
the inability of the collateial circulation to force blood up against gravity 
This reaction is present to a lesser degree m arteiioscleiosis of the vessels of 
the lower limbs In early cases this is a paiticulaily valuable sign for it may 
be present long before the chronic cyanosis develops 

Another valuable aid m diagnosis brought out by Buerger is the angle of 
circulatory sufficiency “The estimation of the angle of circulatory suffi- 
ciency is based on the supposition that the noimal limb, when elevated so 
as to be perpendicular to the horizontal plane, that is 180°, still retains most 
of its color When the circulatory mechanism is defective, and the limb is 
elevated to the vertical, a vaiiable degiee of blanching of the foot occurs If 
the leg IS then gradually depressed, the angle at ivluch a reddish hue refw ns 
(angle of circulatoiy sufficiency) will be found to vaiy considerably In 
some cases it will be necessaiy to depress the limb to the horizontal before 
evidences of return circulation are manifest The angle of circulatory suffi- 
ciency would then be 90° If the reestablishment of visible circulation m the 
skin necessitates depression below the horizontal, the angle will be corre- 
spondingly less than 90° In many cases of aiterial disease, the estimation 
of this angle is a valuable adjuvant, not only m the recognition of the extent 
of the circulatory distuibance, but also in the prognosis In thrombo- 
angiitis obliterans' the angle of circulatory sufficiency is seldom above 90° 
and most often is about 60° 

Brown, Allen and Mahorner,^^ in a lepoit based on the study of over 300 
cases at The Mayo Clinic, state that a careful analysis of the symptoms and 
the ordinary clinical findings are sufficient to make a diagnosis in about 95 
per cent, of the cases ' Howevei, a desciiption of the recent advances m the 
instrumental and other aids in the diagnosis and prognosis of thrombo-angiitis 
obliterans lies within the scope of this review 

Variations of the suiface tempeiature usually occur in vascular diseases 
of the extremities This can be determined roughly by palpation with the 
palm of the hand, but moie accurate temperatuie determinations may be 
^made by means of the thermocouple galvanometer or by means of the skin 
thermometer which is more piactical and accurate enough for ordinary pur- 
poses Normally the temperature of the skin m a room at 22° to 26° C. 
vanes fiom 33° to 35° C m the region of the thigh to 30° or 32° C at the 
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toes A^anations of several degrees m either direction may frequently be 
found In thrombo-angiitis obliterans there is usually a general lowering of 
the temperature of the skin with a marked drop at the point where very poor 
circulation begins It is not a very reliable diagnostic sign, however, because 
the temperature is determined by the circulation in the skin and is independent 
of the deep circulation, and it may vary considerably m any one individual 
It IS very useful in comparative studies to determine the effects of vaso- 
dilating agents 

The oscillometer was first used in the stud}'- of peripheral vascular dis- 
turbances by Pachon^® in 1909 It is an instrument which measures the 
maximal and minimal arterial pressures and the oscillations of the pressure 
in the arteries It consists essentially of a rubber bag armlet which is con- 
nected to a manometer and to an anaerotd chamber which measures the 
rhythmic variations m the volume of that segment of the limb to which it is 
applied This is transmitted to a needle which oscillates over a graduated 
scale Its use has become widespread in the quantitative diagnosis of 
peripheral vascular disease and in the differentiation between organic and 
vascular disturbances Normally there is a gradual drop in the oscillometer 
readings taken from the thigh down to the foot or from the arm to the hand 
A sudden or too acute drop m the readings denotes vascular occlusion In 
a functional vascular occlusion the degree of oscillation will return to normal 
when the spasm is relieved by immersing the extremity m a hot bath for 
fifteen to thirty minutes The oscillometer cannot differentiate accurately 
between thrombo-angiitis obliterans and other organic vascular occlusive 
conditions as arteriosclerosis According to Samuels^® its value lies in (i) 
the detection of minute changes in the sum total of pulsations, (2) determi- 
nation of changes in volume flow in regions in which the arteries are not 
accessible to the palpating fingers as m the region of the calf, (3) an accurate 
quantitative method for comparison of the condition of circulation during 
various phases of treatment or for comparison with other extremities, and 
(4) a valuable adjunct m the differential diagnosis of vasomotor and occlu- 
sive vascular disease 

Cohen^'^' in 1924 was the first to use the intracutaneous salt solution test 
in the diagnosis of peripheral vascular disturbances Normally it takes from 
thirty to sixty minutes for an intradermal wheal of physiological salt solution 
to become absorbed In cases of vascular occlusion the absorption of the 
salt solution and the disappearance of the wheal take place very rapidly due 
to the lowered fluid content of the tissues The height on the extremity and 
the degree of rapidity of the abnormally rapid absorption denote the height 
and the degree of vascular occlusion , 

Thomas Lewis^® in 1927, following the original observations of Ep- 
pmger’^^ in 1913, demonstrated that the histamine reaction consisted of 
three distinct factors (i) A local dilatation of the capillaries, venules and 
arterioles by direct action, which caused a purplish spot to appear , (2) a 
widespread dilatation of the surrounding arterioles by local reflex action, 
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which was visible as a red flaie, and (3) a local increase in the permeability 
of the walls of the minute vessels by diiect action, which caused a wheal at 
the site of injection He also demonstrated that if the circulation was com- 
pletely cut off only a purple spot would form but no wheal or flare, and that 
coldness of the skin retarded the reaction Starr^'^ on that basis used this 
reaction m the study of peripheral vascular disturbances by the method of 
pricking the skin a number of times through a drop of histamine He found 
that normally the skin reaction to histamine is at its height in two and one- 
half to five minutes and that the changes suggesting a reduction in circulation 
are (i) delay in appearance of the reaction, (2) delay m appearance plus 
a reduction in the intensity of the reaction, (3) failure of either flare or 
wheal to appear, (4) failure of both the flare and wheal to appear and the 
reaction to consist of only a purple spot which was a sign of complete 
obstruction 

The histamine test as now performed by de Takats"^ consists bf the 
intradermal injection of o i cubic centimetres of i 1000 histamine solution 
(ergamine acid phosphate) The reactions are the same as those described by 
Starr The wheal is irregular but sharply defined and is usually to i cubic 
centimetre in diameter The flare surrounding it is also irregular but not 
raised and extends for i to 2 centimetres m each direction The test is 
fairly accurate as a means of deteimmation of circulatory efficiency and 
agrees closely with the oscillometric readings and the surface temperature 
as determined by the skin thermometer Besides diminution 111 circulation, 
other factors which cause a delayed reaction are degeneration of cutaneous 
nerves, pievious use of histamine at the same spot, injury of the skin by 
ultraviolet and X-rays or burns, and various skin diseases 

Treatment — In treating cases of thrombo-angiitis obliterans, one must 
understand that the symptoms of which the patient complains are not due 
to the disease proper but to nature’s method of healing the condition with 
its lesultant vascular occlusion One must also remember that there is a 
constant race between the obliteration of the vessels and the formation of a 
collateral circulation, and that the outcome is determined by the relative 
speed of the two processes There is no proved specific treatment of thrombo- 
angiitis obliterans It is purely that of aiding the formation of a collateral 
ciiculation and m symptomatic relief In general, the treatment can be 
divided into ( i ) the removal of factors which may predispose to recurrences, 
and (2) measures to increase the circulation and relieve the pain 

The use of tobacco on the part of the patient with thrombo-angiitis 
obliterans is piohibited m most clinics As has been stated before, although 
the exact relation that tobacco has to the disease is not known, it has been 
definitely established in numerous series of cases®’ that patients who stop 
smoking impiove much faster and more completely than those who do not 

Recentl}’^ Kaunitzr® m a study of ergotism, found that there is a definite 
similarity in the symptoms and pathology between chronic endemic ergotism 
and thrombo-angiitis obliterans Russian and Polish Jews as a rule eat large 
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quantities of rye bread, which has been shown to contain considerable eigot 
Whether ergot is a causative factor in thrombo-angiitis obliterans and 
whether the effect of the ergot-containing rye bread upon the peripheral cir- 
culation IS great enough to warrant elimination of that food from the diet is 
still a mooted question Kaunitz advised prophylaxis and the elimination of 
as much ergot as possible from the foods 

Bed rest and heat to the extremity are among the simplest and most effec- 
tive methods used to promote the formation of a collateral circulation The 
period of rest should be from three to six weeks or more and should be 
accompanied by the application of dry heat for two hours several times daily 
Diathermy and quartz-light treatment have their indication — the former to 
warm the extremity and by the relief of vascular spasm and vasodilatation 
to aid m the formation of a collateral circulation, and the latter to stimulate 
healing of superficial, slowly healing ulceis 

Buerger^^ devised a set of exercises which have been found to stimulate 
considerably the reestablishment of circulation With the patient lying on 
his back the extremity is elevated 6o° to 90° above bonzontal for the mini- 
mum time required to produce ischjemia (thirty seconds to three minutes) 
It IS then allowed to hang down until one minute after the appearance of 
the reactionary rubor (two minutes to five minutes) The extremity is then 
held in the horizontal position for three to five minutes, duimg which time 
dry heat m the form of a therapeutic lamp is applied This cycle is repeated 
for one hour every alternating hour of the day 

Contrast foot baths aid greatly m the formation of a collateral circulation 
by means of the alternate contraction and dilatation of the vessels The 
baths consist in alternately immersing the extremity foi one-half to one 
minute in cold water at 40° to 50° F and warm water at 100° to 110° F 
This should be continued for fifteen to thirty minutes several times daily and 
may follow the exercises desciibed before 

Ever since the discovery by Mayesima m 1915 that m thrombo-angiitis 
obliterans there is an increase in the blood viscosity, methods of treatment 
have been devised to combat this effect The ingestion of laige quantities 
of fluids, as Ringer’s solution, Locke’s solution, physiological salt solution 
and various concentrations of sodium citrate, has been tried The solutions 
have been taken by mouth, by duodenal tube, by rectum, subcutaneously and 
intravenously with varying and on the whole pooi results Recently SilberF^ 
at Mt Smai Hospital m New York instituted the intravenous injection of 
5 per cent sodium chloride solution m a large number of cases with appar- 
ently excellent results He cites a series of 460 untreated cases m which 
64 per cent required amputation within five years of the onset of the disease 
and 46 per cent required two amputations within ten years of the onset In 
a group of 225 cases treated by the intravenous injection of 5 
sodium chloride solution amputation was required m only 8 3 per cent 
There was symptomatic improvement in 84 per cent , and 67 per cent 
returned to work with complete relief from the symptoms At the first 
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injection only 150 cubic centimetres of the solution are given to determine 
the sensitivity of the patient Following this cubic centimetres are given 
three times weekly for about a month and then gradually reduced Improve- 
ment is usually noticed m several weeks After the treatment has been 
stopped It may be necessary to repeat the courses at various intervals Silbert 
believes that the improvement is due to a stretching of the vascular tree and 
to a dilution of the blood This treatment is contraindicated in patients over 
sixty years of age and in those who show signs of an injured myocardium or 
poor renal function It has been used with success m the treatment of 
gangrene in thrombo-angiitis obliterans by Samuels, who reports excellent 
results with relief of the pain and ultimate auto-amputation, and sometimes 
an intact extremity 

Foreign protein therapy in occlusive vascular conditions of the extremities 
was first described by Goodman and GottesmaiF^ in 1923, who used this 
method for the relief of pam in cases of thrombo-angiitis obliterans, after 
noting its effect m cases of chronic arthritis Since then, numerous cases 
have been reported with excellent results in promoting the formation of a 
collateral circulation and relief of pam The method of treatment consists 
in the intravenous injection of typhoid vaccine Twenty-five million bacteria 
are given at the first injection and increased 15,000,000 to 25,000,000 at each 
succeeding dose Doses of 500,000,000 bacteria have been given intra- 
venously without deleterious effects The injection of the vaccine is usually 
best given at intervals of four to five daj’-s but may be given daily if desired 

The reaction consists of three definite stages, a prodromal period, a stage 
of decrease in capillaiy flow and a stage of vasodilatation The prodromal 
stage lasts from one-half to one hour and during this time the patient is 
perfectly comfortable The second stage is usually initiated by a chill The 
general body temperature rises, but there is a peripheral vasoconstriction 
and a drop m the skin temperatuie of the extremity The patient may experi- 
ence sharp pain in the involved extremities during this stage which may last 
from several minutes to an hour or more Following this is the stage of 
vasodilatation The general body temperature may continue to rise another 
degree or two, the extremities begin to feel warm, and the surface tempera- 
ture may rise three to four degrees and sometimes as high as ten degrees 
above the starting temperature This stage usually lasts six to ten hours 

This type of treatment is contraindicated m patients with heart or kidney 
disease, hypertension, and those in a debilitated condition Occasionally it 
IS possible to do harm if the stage of peripheial vasoconstriction is prolonged, 
especially m extremities on the verge of gangrene 

To eliminate some of the disagreeable effects of the chill and to shorten 
or eliminate the stage of vasoconstriction a typhoid “H” vaccine has been 
developed “It is a fraction of typhoid bacteria After the organisms 
have been emulsified in sodium chloride solution they are killed with 0 5 per 
cent phenol, which for the most part blocks the other component, the ‘O’ 
antigen, and also acts as a preservative The ‘O’ antigen is a non-specific 
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antigen which is a fraction of many different bacteria Typhoid ‘H’ antigen 
IS thermo labile but keeps satisfactorily at room temperatures Its action is 
not inhibited by phenol or formaldehyde It is destroyed by alcohol It is 
apparently a specific antigen for typhoid bacteria ” Barker^® repoits a series 
of cases comparing the effects of the ordinary typhoid vaccine (TAB) 
and typhoid “H” vaccine With the former, 75 per cent of the patients 
had a chill With the latter, only 27 per cent of the patients developed a 
chill The vasodilatory effects were similar 

Waller and Allen-' report the use of a 2 per cent sulphur suspension in 
oil injected intramuscularly to induce fever in cases of peripheral vascular 
disease, with varying results 

Various operative procedures have been designed to increase the vascu- 
larity of the diseased extremities Artificial arteriovenous anastomosis was 
found to be feasible in normal experimental animals but has been unsuc- 
cessful in diseased human beings , first, because the vessels are thickened and 
contracted, and second, because the veins are also involved in the diseased 
process High ligation of the mam arteries has been tried and successful 
cases reported However, a clear understanding of the pathology in 
thrombo-angiitis obliterans will demonstrate the obvious impossibility of 
improving the circulation by such a procedure Van Gorder-® reports a 
senes of nine cases in which he ligated the main vein with very excellent 
results He bases his method of treatment on the supposition that a restric- 
tion of the outflow of blood from the limb by ligation of the mam vein will 
counterbalance the diminished blood supply due to the diseased artery Hor- 
ton,®® Holman,®^ Brooks,®® and Pearse,®® have demonstrated that ligation 
of the popliteal vein in cases of thrombo-angiitis obliterans and arteriosclero- 
tic gangrene results in an elevation of the temperature of the extremity 
This IS apparently due to an increase m the residual arterial pressure, m the 
venous pressure, and m the peripheral arterial circulatory bed 

The researches on the periarterial sympathetics by Rene Lenche m 1921®^ 
and a report on the successful treatment of various types of trophic disturb- 
ances, painful stumps, and causalgia by periarterial sympathectomy in 1924, 
stimulated the study of the relation of the sympathetic system to peripheral 
circulatory disturbances Many series of cases have been treated by the 
resection of the periarterial sympathetics but with very poor results A W 
Allen,®® m a study of the end-results of such an operation m occlusive vascu- 
lar disease of the extremities, states that “periarterial sympathectomy has a 
very limited field It is undoubtedly followed by a temporary hyperemia 
which IS more effective than that produced by electrical or mechanical meas- 
ures and wall aid m the healing of ulceration It must be remembered, how- 
ever, that the cases benefited by it will probably heal with a longer period of 
palliative treatment ” An adequate explanation for the failure of periarterial 
sjTOpathectomy in peripheral circulatory diseases is the demonstration by 
Potts®® that the sympathetic nerve suppl}'- for the vessels of the lower extremi- 
ties reaches the mam vessels at intervals along their course from the neigh- 
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boring nerves Thus, stripping the femoral artery will not remove the sympa- 
thetic supply of its divisions lower down 

Royle in 1924^^ in his studies on the relief of spastic disturbances of the 
lower extremities observed that there was an increase m the warmth of the 
extremity on the side operated upon Following this observation the opera- 
tion of lumbar sympathetic ramisectomy and ganglionectomy was performed 
in Raynaud’s disease and in occlusive vascular diseases of the extremity with 
excellent results The basis for this operation m thrombo-angiitis 

obliterans is the fact that in that condition there is both vascular occlusion 
and vascular spasm E V Allen^® believes that impulses originating in the 
vessels are carried to the spinal cord and then are reflexly expressed as vaso- 
constriction Cutting the lumbar sympathetic chains breaks the reflex arc and 
allows vasodilatation It is not curative m occlusive vascular disease, but it 
allows the limb a maximum amount of blood This operative procedure is use- 
ful only m cases in which there is a definite vascular spasm This can be deter- 
mined by the vasomotor index of Brown,^^ which is determined in the fol- 
lowing manner Fever is induced with intravenous typhoid vaccine and the 
increase m surface temperature of the limb measured at one-half-hour inter- 
vals with a thermocouple galvanometer or skin thermometer The vaso- 
motor index — Rise m temperature minus rise m mouth temperature In 

Rise m mouth temperature 

normal individuals the rise in surface temperature of the toes is greater 
than the rise m mouth temperature Unless indices of 15 or more are 
obtained. Brown does not advise an operation on the lumbar sympathetics 
Other methods for the selection of patients for this operation are the para- 
vertebral block of the sympathetics with procaine^^ and the blocking of the 
peripheral nerves In both methods there is a rise in the surface tempera- 
ture if there is a vascular spasm accompanying the occlusion of the vessel 
In spite of the enthusiastic reports m the literature, however, Samuels^^ 
believes that the operation is too severe for the results obtained Leriche^^ 
believes that no sympathetic operation is of value m thrombo-angiitis oblit- 
erans He believes that for the operation to do good there must be a par- 
tially intact peripheral circulatory system 

Recently there have been reports^®’ of excellent results obtained in the 
treatment of Raynaud’s disease and thrombo-angiitis obliterans by irradiation 
of the lumbar sympathetic ganglia by the use of a very strong current 

The relief of pain in thrombo-angiitis obliterans goes along with the 
improvement in the general condition by the methods described above How- 
ever, m the pregangi enous stage, when the pain is intolerable or when there 
IS a large ulcer which causes extreme pain, other and more direct methods 
are necessary Silbert^’^ and Smithwick and White^® isolate the nerve supply- 
ing sensory fibres to the painful area and inject it with alcohol This causes 
a complete anassthesia of that area for three to six months and has been found 
to aid greatU ni cases having painful, slowly healing ulcers, allowing thorough 
Dakimzation and removal of the necrotic tissue Because of the slow healing 
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of the operative wound due to the poor circulation, the nerves should be 
isolated above the ankle in all cases 

Various other forms of theiapy have been advised in thrombo-angiitis 
obliterans Biecke'^'^ in 1927 reported the successful outcome of a case after 
treatment with ovarian extract He bases his treatment upon the teachings 
of Marshak who believes that m thrombo-angiitis obliterans there is a hyper- 
secretion of the suprarenal glands and that this is neutralized by ovarian 
extracts He offers as proof of this l^pothesis, the almost complete absence 
of the disease m females Based on similar conclusions other European 
surgeons advocated suprarenalectomy However, Herzberg®^ in a survey 
of 120 cases treated by suprarenalectomy states that although the immedi- 
ate results are good the majority of the cases finally required amputation 
Schwartzman''^ reported good results in forty- two cases treated by the daily 
injection of muscle extiact on the basis that the extract acts as a powerful 
depressor and overcomes vascular spasm 

Gangrene of the extremity is the much-dreaded final stage m thrombo- 
angiitis obliterans Its treatment is usually amputation, although ultra-con- 
servatism is advocated even in that stage by most authors However, if 
amputation has to be resorted to finally, it should always be done abbve the 
point of deficient circulation, which should be determined by the use of the 
oscillometer and by the rise m surface temperature after typhoid injections 
In summarizing the recent advances in thrombo-angiitis obliterans, we see 
that its diagnosis does not mean that the patient is doomed to go through 
life on artificial legs, that the prognosis is not utterly hopeless and that the 
keynote of present-day treatment is conservatism 

BIBLIOGRAPHY 

^von Winiwarter, Felix Ueber eine eigentumliche Form von Endarteritis und 
Endophlebitis mit Gangran des Fusses Arch f Klin Chir , vol xxiii, p 202, 1879 
"Buerger, Leo Thrombo-angiitis obliterans A Study of the Vascular Lesions Leading 
to Pre-Senile Spontaneous Gangrene Am Jour Med Sc , vol cxxxvi, p S^ 7 , iPoS 
® Perla, David An Analysis of Forty-one Cases of Thrombo-angiitis Obliterans , with 
a Report of a Case Involving the Coronaries and the Aorta Surg , Gynec , and 
Obst , vol xli, pp 21-30, 1925 

^ Barron, M E , and Lmenthal, N Thrombo-angiitis Obliterans , General Distribution 
of the Disease Arch Surg, vol xix, pp 735-751, October, 1929 
'’Meyer, Jacob Intermittent Claudication (Thrombo-angiitis Obliterans) Involving 
Intestinal Tract Jour Am Med Assn, vol Ixxxiii, pp 1414-1416, November 
I, 1924 

“ Buerger, Leo Thrombo-angiitis Obliterans Experimental Reproduction of Lesions 
Arch Path , vol vii, pp 381-390, March, 1929 
" Rabinowitz, H M Experiments on Infection Origin of Thrombo-angiitis Obliterans 
and Isolation of a Specific Organism from Bloodstream Surg , Gynec , and Obst , 
vol xxxvii, pp 353-360, September, 1923 

® Horton, B T , and Dorsey, A H E Bactenologic Studies in Thrombo-angiitis 
Obliterans Proc Staff Meetings of Mayo Clinic, vol v, p 337 j November 19, I930 
” Barker, N W Tobacco Factor in Thrombo-angiitis Obliterans Proc Staff Meetings 
of Mayo Clinic, vol vi, pp 65-68, February 4, 1931 

52 



THROMBO-ANGIITIS OBLITERANS 


“ Silbert, S Studies on Thrombo-angiitis Obliterans (Buerger ) II The Effectiveness 
of Therapeutic Procedures Jour Am Med Assn , vol Ixxxix, pp 964-966, 1927 
“ Meyer, Willy A Further Contribution to the Etiology of Thrombo-angiitis Obliterans 
Med Rec , vol xcvn, pp 425-430, 1920 

^“Samuels, S S New Diagnostic Sign (Plantar-ischemia) Jour Am Med Assn, 
vol xcii, pp 1571-1572, May ii, 1929 

“ Buerger, Leo The Circulatory Disturbances of the Extremities W B Saunders Co , 
Philadelphia and London, 1924 

Brown, G E , Allen, E V , and Mahorner, H R Thrombo-angiitis Obliterans 
W B Saunders Co , Philadelphia and London, 1928 
Pachon, V Sur la methode des oscillations et les conditions correctes de son emploi 
on sphygmomanometrie clinique Compt rend Soc de biol , vol Ixvi, pp 733-735, 
1909 Oscillometre sphygmometnque a grande sensibilite et a sensibihte constante 
Compt rend Soc de biol , vol Ixvi, pp 776-779, 1909 
“ Samuels, S S The Value of Oscillometry m the Study of Circulatory Disturbances 
of the Extremities Jour Am Med Assn, vol Ixxxviii, p 1780, June 4, 1927 
Cohen, M B The Intracutaneous Salt Solution Test Jour Am Med Assn, vol 
Ixxxiv, pp 1561-1562, 1925 

” Lewis, Thomas Blood Vessels of the Skin and Their Responses Shaw and Sons, 
Ltd , London, 1927 Lewis, Thomas, and Grant, R T Heart, vol xi, p 209, 
May, 1924 

“Eppinger, H Uber eine eigentumliche Hautreaktion, hervorgerufen durch Ergamin 
Wem med Wchnschr , vol Ixviii, p 1414, 1913 
"“Starr, Isaac, Jr Changes in the Reaction of the Skin to Histamine as Evidence of 
Deficient Circulation in the Lower Extremities Jour Am Med Assn , vol xv, 
p 2092, 1928 

“^de Takats, Geza The Cutaneous Histamine Reaction as a Test for Collateral Circula- 
tion in the Extremities Arch Int Med , vol xlviii, p 769, November, 1931 
“Kaunitz, J Thrombo-angiitis Obliterans and Endemic Ergotism Am J Path vol 
VI, pp 299-316, May, 1930 Chronic Endemic Ergotism — Its Relation to Vasomotor 
and Trophic Disturbances Arch Int Med , vol xlvii, p 548, April, 1931 
■“Silbert, S The Treatment of Thrombo-angiitis Obliterans Intravenous Injection of 
Hypertonic Salt Solution Jour Am Med Assn , vol Ixxxvi, p 1759, June 5, 1926 
Thrombo-angiitis Obliterans (Buerger) V Results of Treatment with Repeated 
Injections of Hypertonic Salt Solution Jour Am Med Assn , vol xciv, p 1730, 
May 31, 1930 

Samuels, S S Treatment of Gangrene Due to Thrombo-angiitis Obliterans Jour 
Am Med Assn , vol xcvi, pp 751-754, March 7, 1931 
Goodman, C, and Gottesman, J Pam and Its Treatment in Thrombo-angiitis 
Obliterans New York Med Jour , vol cxvii, pp 774-775, June 20, 1923 
Barker, N W Typhoid “H” Antigen, Further Observations on Non-specific Protein 
Therapy m Peripheral Vascular Disease Proc Staff Meetings of Mayo Clinic, 
vol V, pp 267-270, September 24, 1930 

Waller, L M , and Allen, E V The Use of Sulphur for Production of Fever in 
Peripheral Vascular Disease Proc Staff Meetings of Mayo Clinic, vol vi, pp 
159-161, March 18, 1931 

Lewis, Dean Spontaneous Gangrene of the Extremities Arch Surg, vol xv, pp 613- 
626, 1927 

Van Gorder, G W Conservative Treatment of Thrombo-angiitis Obliterans China 
Med Jour , vol xliii, pp 235-240, March, 1929 
Horton, J J , and Pearse, H E , Jr Temperature Effect of Popliteal Vein Ligation 
Annals of Surgery, vol Ixxxvin, pp 233-241, August, 1928 

53 



SAMUEL PERLOW 


“^Holman, E Surgery of the Large Arteries Axxals of Sorgeri, vol Ixxxv, pp 
173-184, February, 1927 

“Brooks, B Diseases of the Blood Vascular Sjstem of the Extremities Jour Bone 
and Joint Surg, vol vi, p 326, 1924 

“Pearse, H E, Jr New Explanation of Improved Results Following Ligation of Both 
Arterj and Vein Akxals of Sorgerv, vol Ixxxvi, pp 850-854, December, 1927 
“Leriche, Rene Some Researches on the Periarterial Sjmpathetics Axn\ls of 
Sl.rger\, vol Ixxiv, pp 385-393, 1921 

“Allen, A W End-result Studies on Circulator} Diseases of the Extremities Treated 
b} Periarterial Sympathectom} Boston Med and Surg Jour, vol cxcvii, pp 304- 
309, 1927 

“ Potts Quoted by Buerger,^ p 35 

“Royle, N D New Operative Procedure in Treatment of Spastic Paralysis and Its 
Experimental Basis Med Jour Australia, vol 1, pp 77-86, January, 1924 Opera- 
tions of Sympathetic Ramisection Med Jour Australia, vol 1, pp 587-590, 
June, 1924 

“Adson, A W, and Brown, G E Raynaud’s Disease of the Upper Extremities, Suc- 
cessful Treatment by Resection of Sympathetic Cer\ icothoracic and Second Thoracic 
Ganglions and Intenenmg Trunk. Jour Am Med Assn, vol xcii, pp 444-449, 
February 9, 1929 

“Allen, E V Results of Lumbar Ganglionectomy in Thrombo-angiitis Obliterans 
Proc Staff Meetings of Mayo Oinic, \ol iii, p 303, October 17, 1928 
Flothow', P G Sy mpathetic Ganglionectomy in Thrombo-angiitis Obliterans West 
Jour Surg, vol xxxix, pp 192-203, March, 1931 
“Brown, G E Treatment of Peripheral Vascular Disturbances of the Extremities 
Jour Am Med Assn, vol Ixxxiii, p 379, August 7, 1926 
“White, J E Diagnostic Blocking of the Sympathetic Ner\es to the Extremities witl 
Procaine Jour Am Med Assn, vol xciv, pp 1382-1388, May 3, 1930 
“de Takats, Geza Differentiation of Organic and Spastic Vascular Occlusion Ax'xa,.s 
OF Sorgerv, vol xciv, p 321, September, 1931 
“ Leriche, Rene Nelson’s loose-leaf Living Surgery, vol 111, p 804, 1927 
‘"Philips, H B X-ray in Neurocirculatory Diseases Med Jour and Rec vol cxxMii, 
P 559. December 5 1928 

“ Beall, K H , and Tagoda, S Irradiation of Sy mpathetic Ganglia, Vah able Thera- 
peutic Procedure Texas State Jour Med , v'ol xxvu, pp 279-280, August, 1930 
*’ Silbert, S Treatment of Thrombo-angiitis Obliterans Jour Am Med Assn, vol 
Ixxix, pp 1765-1766, Nov^ember 18, 1922 

“ Smithw'ick, R H, and White, J C Elirmnation of Pam m Oblve-atne Vascular 
Disease of Lower Extremity , Technic for Alcohol Injection of Smsory Nerves of 
Low'er Leg Surg Gynec, and Obst , vol li, pp 394-403, September, 1930 
“Bcccke, L Un cas de maladie de Leo Buerger (trombo-angeitc obiiterante) traite par 
I’opotherapie ovarienne Bruxelles-med , vol vm, pp 1086-1089, June 26, 1927 
“Stulz, E, and Strieker, P Huit observations de surrenalectomie dans I’endarterite 
obiiterante juvenile et dans la maladie de Buerger Rev de chir, vol Kw pp 19^ 
143, 1927 

“ Herzberg, B Das praktische Resultat der Nehennicren exstirpation bei der sog 
Spontangangran nach den Angaben von no Fallen niasischer Chirurgen Arch f 
klin Chir , v'ol cxliii, pp 125-146, 1926 

“ Schwartzman, M S Muscle Extract Treatmert of Grave Vascular Diseases Brit 
Aled Jour, vol 1, pp 492-493, March 21, 1931 


54 



THROMBO-ANGIITIS OBLITERANS 

RELIEF OF PAIN BY PERIPHERAL NERVE SECTION 

By Norman F Laskey, M D , and Samuel Silbert, M D 

OF New York, N Y 

FROM THE OUT PATIENT DEPARTMENT OF THE MOUNT SINAI HOSPITAL 

Pain is an early and important symptom m thrombo-angntis obliteians 
It may be due to tbe migrating phlebitis wbicb occurs m tbe early stage of 
tbe disease Local infection of tbe foot witb tenosynovitis or abscess forma- 
tion occasionally produces severe pain More frequently, however, pain is tbe 
result of anoxemia of the distal tissues induced by aiterial thrombosis 
Lesions secondary to this, such as fissures, ulcerations or gangiene, may be 
responsible for the most violent forms of pain observed m this disease 

Relief of pain m tbrombo-angiitis obliterans is of primary importance, 
and the success of conservative treatment depends upon it Continuous 
seveie pain often results m destroying the patient’s morale by interfering with 
his sleep Even the generous use of narcotics is insufficient to give relief 
111 some instances 

The tendency in the treatment of this disease has been towards conserv- 
atism, and the results m the past few years have justified this attitude 
Patients with ulceis or local gangrene formeily came to early amputation, m 
many cases due to the fact that severe pain could not be relieved On account 
of the extreme sensitiveness of the ulcerated aieas it was practically impos- 
sible, in the aveiage patient, to dress or Dakmize these wounds satisfactoiily 
Attempts to relieve pain by the use of anaesthetic ointments are harmful m our 
opinion, inasmuch as these medicaments destroy tissue and tend to increase 
ulceration 

In 1922, one of us,^ was the first to report a series of four cases m which 
the posterior tibial nerve was blocked with alcohol for the relief of pain m 
thrombo-angntis obliterans All four patients had complete relief, though in 
one case the foot became gangrenous and 111 another the wound healed slowly 
In 1929, Corlette^ reported a method of cutting the terminal sensory nerves 
by a subcutaneous tiansverse incision above the painful ulcers of the malle- 
olus Smithwick and White,^ 111 1930, reported eleven cases in which the 
sensory ner\es of the leg were injected with alcohol Relief of pain was 
accomplished in all In November, 1932, Allen^ summarized the results from 
the same clinic, reporting a total of twenty-nine cases 

Recently we have decided that simple section of the nerve with immediate 
suture is superior to alcohol injection The objections to the latter method 
are twofold (i) It is impossible to be assured in emplo3nng alcohol injec- 
tions that some of the nerve fibres may not be missed and result 111 persist- 
ance of some of the pain (2) Theie is also the possible danger of producing 
ulcers from the inadvertent spilling or seeping of alcohol into tissues 
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In carrying out the technic of nerve section the anatomical distribution 
of the nerves supplying the foot as well as their function must be clearly 
borne in mind There are only five nerves which supply sensation to the 
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FtG r — Cross section of leg (sj/i inches above internal malleolus) showing the position and reh 
tion of nerves in the lower e\tremit> (Trom Ejcleshjmer and Schoemaker A Cross Section Anatomj, 
D Appleton &. Co ) 

foot These are the posterior tibial, deep peroneal (anterior tibial), super- 
ficial peroneal (musculocutaneous), sural (external saphenous), and the 
internal saphenous 
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Fig 2 — Cross section of leg (5 inches above the infernal malleolus) showing the position a 
relation of nerves in the lower extremity (From Ejcleshvmer and Schoemaker A Cross bectioi 
Anatomy, D Appleton & Co ) 

The posterior tibial nerve (Figs i, 2 and 3) is one of the terminal divisions of the 
sciatic nerve It carries motor fibres to the muscles of the calf and the intrinsic muscles 
of the foot Its sensory distribution is to the entire sole of the foot and the dorsum 
of the tips of the distal phalanges of all the toes The course of the nerve is from 
the middle of the popliteal space downward and inward to the inside of the ankle In 
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the lower third of the leg it lies lateral to the posterior tibial blood vessels, becoming 
more posterior as the structures approach the ankle The tendons of the flexor longus 
digitorum and posterior tibial muscles are anterior and the flexor hallucis longus is 
posterior to the neurovascular bundle The nerve gives off a branch just above the 
ankle, the plantar interosseous (medial calcaneal) nerve, which perforates the internal 
annular ligament and supplies sensation to the heel and adjoining part of the sole of 
the foot and lower down divides into two branches (a) the internal (medial) and (b) 
the external Hateral) plantar nerves which are distributed to the rest of the sole and 
intrinsic foot muscles 

The deep peroneal (anterior tibial) nerve (Figs i, 2, 4 and 6) is a continuation 
of the common peroneal (external popliteal) nerve It is a mixed nerve carrying 
motor fibres for the anterior leg muscles and intrinsic muscles of the foot It supplies 
sensation to the tarsal bones and the joints of the foot Its distribution in the skin 
IS to the cont’guous sides of the great (first) and second toes, and a small area between 
the heads of the first and second metatarsals The nerve descends lateral to the tibia 
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Pig 3 — Course of posterior tibial nerve showing calcaneal branch (After Sappey ) (From Tinel, 

Nerve Wounds, William Wood and Company ) 

Fig 4 — Course of superficial and deep peroneal nerves showing the bifurcation of the former (From 
Pollock and Davis, Peripheral Nerve Injuries, Paul B Hoeber, Inc ) 

and anterior to the interosseous membrane In the lower third of the leg the nerve 
generally lies in front of the anterior tibial vessels At its upper level the nerve lies 
between the anterior tibial and extensor digitorum longus muscles Just above the 
ankle it lies between the extensor hallucis longus and the extensor digitorum longus 
The superficial peroneal (musculocutaneous) nerve (Figs i, 2, 4 and 6) also 
arises from the common peroneal It gives off muscular branches m the upper third of 
the leg and is entirely sensory below this point At the junction of the middle and 
lower thirds of the leg (about six inches above the ankle) it pierces the deep fascia 
and lower down divides into medial and lateral branches It supplies sensation to the 
entire dorsum of the ankle and foot with the exception of the area between the base 
of the great and second toes (deep peroneal), lateral side of the foot and little toe 
(sural) and t»ps of toes (posterior tibial) The distribution of the terminal branches 
of this nerve varies and often the extreme lateral branch is replaced bj the sural nerve 
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The sural (external or short saphenous) nerve (Figs i, 2 and s) is formed bj 
the union of the lateral sural cutaneous nerve (branch of the common peroneal) either 
directly or through a connecting branch, the peroneal anastomotic, with the medial sural 
cutaneous nerve (branch of the sciatic) The junction of these two nerves may take 
place at any point between the popliteal space and the lower third of the leg The 
nerve descends along the lateral border of the tendo achilhs, passes posterior to the 
lateral malleolus and turning forward it continues along the lateral side of the foot 
and divides into two branches It supplies sensation to the skin of the lower lateral 




Fig 6 


Fig S — Course of the sural (external saphenous) ner\e Ijinjj adjacent to the external saphenous tein 
(After Hirschfeld ) (From Tmel, Ner\e Wounds, William ood and Compani ) 

Fig 6 — Course and distribution of the superficial and deep peroneal nemes (After Hirschteld ; 
(From Tinel, Ner\e Wounds, William AVood and Companj ) 


part of the leg, lateral side of the heel and lateral side of the foot and dorsal and 
lateral surfaces of the fifth toe, often including the lateral side of the fourth toe 

The saphenous nerve (Figs i and 2), one of the terminal branches of the femoral 
nerve, descends Avith the great saphenous vein along the inner border of the upper two- 
thirds of the tibia and then crosses the medial surface of the lower third of the tibia, 
passes in front of the internal malleolus to the ball of the great toe This nerve sup- 
plies sensation to the integument of the medial side of the leg and foot 

Surgical Technic — The posterior tibial nerve is exposed bj' a three-inch vertical 
incision one to four inches above the internal malleolus and about one inch behind 
the posterior border of the tibia or parallel to the inner margin of the tendo achilhs 
The deep fascia is opened and the neurovascular bundle is isolated by blunt separation 
of the fascial planes between the flexor digitorum longus and the gastrocnemius and 
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solcus rnusclcs ^ ) The nerve lies shout three-QUsrters to one inch benesth jijihe 

skin surface and immediately beneath or lateral to the artery and vein !|t is about 
three-eighths of an inch in diameter and can be mistaken for a tendon by an inex- 
perienced operator The operative incision may be made at a somewhat lower level, 
m which case the nerve lies directly under the deep fascia, posterior and slightly lateral 
to the artery and vein, with the tendon of the flexor hallucis longus lying posterior 
and the tendons of the flexor digitorum longus and posterior tibial lying anterior 
If the nerve is sectioned at the malleolus or not more than one inch above it, the 
posterior half of the sole is not ansesthetized inasmuch as the plantar interosseous 
(medial calcaneal) nerve comes off proximal to this point (Fig 3 ) After ex-^ 
posure, the nerve is separated from the artery and vein with great care so as to damage 
the vascular structures as little as possible One or two fine silk sutures are passed 
vertically through the nerve and the structure is then divided by a transverse incision 
On tying the sutures the cut ends of the nerve are accurately approximated without 
rotation A small blood-vessel is usually present in the posterior tibial nerve which 
must be ligated after section After careful hemostasis, the skin wound is closed with 
a few interrupted silk sutures 

The deep peroneal (anterior tibial) nerve is exposed by a three-inch vertical in- 
cision about two to four inches above the ankle The incision is made just lateral to 
the tendon of the extensor hallucis longus which can readily be palpated and should 
be placed about one-half inch lateral to the crest of the tibia The deep fascia is in- 
cised and the neurovascular bundle exposed by blunt dissection between the extensor 
hallucis longus and the extensor digitorum longus muscles (Fig l ) This bundle 
lies at a depth of about one and one-quarter inches in the average case The nerve 
is the most anterior structure here and is about one-eighth inch m diameter It is 
dealt with in exactly the same manner as has been described for the posterior tibial 

The superficial peroneal (musculocutaneous) nerve is exposed by a three-inch linear 
incision about five to six inches above the external malleolus, parallel to the border 
of the fibula and about one inch anterior to it The nerve is usually found just be- 
neath the deep fascia, though it is often just above it It is ovoid in shape and about 
one-quarter inch m diameter and is not associated with any large vessels It lies between 
the long and short peronei muscles on the lateral side and the extensor digitorum longus 
muscles on the medial side (Fig 2 ) 

The sural nerve is exposed by a vertical incision about five inches above the in- 
ternal malleolus, just lateral to the mid-line It lies above the deep fascia and close 
to the external saphenous vein and is about one-eighth inch in diameter (Fig 2 ) 

The saphenous nerve is exposed by a vertical incision five inches above the ankle 
m the middle of the medial surface of the leg Its location is above the deep fascia 
usually posterior to the internal saphenous vein It is about one-sixteenth to one- 
eighth inch in diameter (Fig 2 ) 

The operation may be done under local or spinal ansesthesia The former method 
has the advantage that it is possible to test the completeness of the procedure immediately 
by the area of aniesthesia produced When local anaesthetics are used the exposed nerve 
must be ansesthetized with novocaine before it is divided 

The most coitimon site of ulceration in patients with thrombo-ang'iitis 
obliterans is the dorsal surface of the great toe In order to produce 
anesthesia of this toe it is necessary to divide the posterior tibial, superficial 
and deep peroneal nerves Aniesthetization of the fourth toe usually necessi- 
tates the sectioning of the posterior tibial, superficial and deep peroneal and 
sural nerves The deep peroneal nerve supplies deep sensation to the foot, 
1 e , to the tarsal bones and joints, and unless this nerve is sectioned the 
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patient may continue to complain of pain, even though the skin in the ulce- 
rated area is anaesthetic Frequently an ulcer will enlarge so as to involve 



A* Posterior Ubial b Poo^o'‘ior aibxcd and Superficial Perorcal 




C« Sural 



C Posterior "ibial, Sural, Supej ficial and leeo 
porcneal 




F Internal Saphenous 


Fig 7 — ^Areas of an'esthesia produced by section of one or more nerxes 

study of Fig 7 it is simple to decide what nerve or combination of nerves 
must be sectioned in order to produce anaesthesia of the desired area We 
have noted that nerve determinations usually overlap in their sensory distn- 
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bution and it is often necessary to produce a wide area of anaesthesia to 
desensitize marginal painful lesions 

It must be recognized that incisions to expose these nerves are made 
into relatively devitalized tissues More than ordinary care to avoid trauma, 
and rigid asepsis to prevent even slight infection are essential if satisfactory 
healing of wounds is to take place In our experience healing by primary 
union has been the rule, although m an occasional instance some difficulty 
has been experienced 

Since the nerve sections are earned out in the lower third of the leg, the 
innervation of all the leg muscles is left intact and no difficulty m walking 
results from the operation Paralysis of the small intrinsic muscles of the 
foot IS produced, but is of no importance, because these muscles are not em- 
ployed in standing or walking The loss of sensation requires that the patient 
use care to avoid injuring the foot The wearing of shoes is usually sufficient 
to prevent such an accident The anaesthesia induced is temporary, and a 
fairly satisfactory return of sensation may be anticipated m the course of 
time 

Occasionally section of one of the peiipheral nerves is followed by in- 
complete anaesthesia m the area usually supplied by this nerve This is due 
to some abnormality oi unusual branching of the nerve The course of the 
abnormal branch can be leadily established by laying down a series of sub- 
cutaneous injections of novocame After each injection the area to be 
anaesthetized is tested When the area suddenly loses its sensitivity, the 
aberrant nerve m question is exactly located by the last injection of novo- 
caine Exposure of the nerve hy a small incision at this point and section as 
described results m satisfactory anaesthesia 

The method described above has been carried out m eighteen cases selected 
from patients under treatment m the Thrombo-Angiitis Obliterans Clinic m 
the Out-Patient Department of the Mount Smai Hospital and from the 
authors’ private practices All of the patients operated upon had ulcerative 
or gangrenous lesions of the foot All had been suffering severely for 
some time previous to the operation These patients had been receiving the 
routine treatment of intravenous injections of hypertonic saline solution as 
well as surgical care of the local lesions The value of nerve section as an 
additional measure m those patients suffering with severe pain is strikingly 
illustrated m the following cases 

Case I — N R , male, aged forty-one Russian-Hebrew, barber by trade, had 
a typical history of thrombo-angiitis obliterans with intermittent claudication for past 
fourteen years Within this period he had lost one toe He smoked twelve cigarettes 
daily In August, 1931, he had developed an ulcer one and one-half to one-half inch 
on the stump of the left second toe and adjoining surface of big tbe He complained 
of severe pain and was unable to sleep No pulse could be felt In the foot and the 
oscillometer reading at the ankle was one and one-quarter Under local aniesthesia the 
posterior tibial, superficial and deep peroneal nerves were sectioned Relief of pain 
was immediate and the patient slept thereafter without medication The operative in- 
cisions healed by primary union The ulcers were dressed daily ^nd Dakimzed By 
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September, 1931, the ulcers were entirely healed In April, 1932, he injured the 
bottom of the left big toe by means of a nail and a round ulcer about one-quarter inch 
in diameter appeared This healed slowly on strapping with adhesive Examination m 
October, 1932, revealed that about 90 per cent of the sensation had returned in his 
foot 

Case II — B L, male, aged thirty-seven, Russian-Hebrew, tobacconist by occupa- 
tion He had suffered with thrombo-angiitis obliterans and intermittent claudication 
for three years In 1928 he had lost one toe His tobacco consumption was forty 
cigarettes daily In November, 1931, he presented himself with an ulcer one-half to 
three-quarters of an inch in diameter on the dorsum of the left second toe directly over 
the phalangeal joint No pulse could be felt in the left foot The oscillometer reading 
at the ankle was 0 4 Pam was the cardinal symptom An aniesthetic ointment had 
been used previously and the ulcer had become larger Under spinal anaesthesia the 
posterior tibial, superficial and deep peroneal nerves were sectioned and the left second 
toe amputated Complete relief of pain was accomplished immediately The opera- 
tive incisions' healed by primary union Healing of the ulcer was delayed by the 
presence of a small sequestrum, but at the end of five months complete healing had 
occurred In September, 1932, sensation had returned to the entire foot except the tip 
of the big toe There has been no recurrence of ulceration 

Case III — H D, male, aged thirty-nine, Polish-Hebrew, writer by occupation 
He had a typical history of thrombo-angiitis obliterans for the past eight years In 
1923 he had lost his left leg He smoked twenty-five cigarettes daily In February, 
1932, ulcers were present on the right fourth and fifth toes, and the third toe was 
gangrenous He complained of severe pain and was taking large doses of morphine 
without relief The oscillometer reading at the ankle was o 5 No pulse could be felt 
m the foot Under spinal anaesthesia the posterior tibial, superficial and deep peroneals 
and sural nerves were sectioned Complete relief of pain was obtained and the patient 
was at once made comfortable Later the fourth and fifth toes became gangrenous and 
were removed with the third toe The operative incisions healed by primary union 
He was dressed daily and Dakinized and by May, 1932, the ulcers had entirely healed 
and have not recurred Sensation is returning 

Case IV — L B , male, aged thirty-nine, Austnan-Hebrew, clerk by occupation 
He gave a ty'pical history of thrombo-angiitis obliterans for two j^ears In February, 
1932, an ulcer developed on the right second and third toes He had severe pain and 
had been unable to sleep for the past three weeks He smoked twenty cigarettes 
daily On April 4, 1932, an examination revealed deep ulcers one-half to one inch 
on the dorsum of the right second and third toes No pulse could be felt in the right 
foot The oscillometer reading at the ankle was i o Under local anaesthesia the 
posterior tibial, superficial and deep peroneal nerves were sectioned Complete anaesthesia 
and relief of pain were obtained and the patient was able to sleep without medication 
A few days later the second and third toes became gangrenous and were removed 
Subsequently the fourth toe became gangrenous and patient complained of pain m 
the fifth toe The sural nerve was therefore divided under local anaesthesia and com- 
plete relief of pain followed Later the fourth toe was removed The operative in- 
cisions healed by primary union Dakmization and daily dressings with a bland oint- 
ment were instituted By July, 1932, the foot had entirely healed Sensation m the 
foot has begun to return 

Case V — S M , male, aged forty-eight, Russian-Hebrew, tailor by trade He 
gave a historv of intermittent claudication for six months with migrating phlebitis a 
few years previous He smoked twenty cigarettes daily In October, 1931, a small 
ulcer appeared on the left big toe and by May, 1932, it had progressed so that the 
entire toe was gangrenous He had severe pain and had not slept for many weeks, 
even with narcotics No pulse could be felt in the left foot The oscillometer reading 
at the ankle was zero (0) Under spinal anaesthesia the posterior tibial, superficial 
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and deep peroneal nerves were sectioned Complete relief of pam was obtained The 
operative incisions healed by primary union Later the gangrenous left big toe was 
removed (Fig 8 ) An infection at the base of the amputated toe developed and was 
incised and drained With Dakimzation and daily dressings the wound had entirely 
healed by October, 1932 The patient is now walking and is free from pain Sensation 
has already returned to a considerable degree 

Case VI — A G, male, aged forty-two, Russian-Hebrew, clothes cutter by occupa- 
tion He had a typical case of thrmbo-angiitis obliterans for eight years with inter- 
mittent claudication in both legs after walking one-half block He smoked fifteen 
cigarettes daily In March, 1932, the right big toe became gangrenous Both popliteal 
arteries were closed and there was no pulse m either foot The oscillometer reading 
at both ankles was zero (o) He had severe pam We recognized this as a particularly 
unfavorable case because of the very advanced impairment of circulation, but decided 
to try nerve section combined with femoral vein ligation as a last resort before pro- 
ceeding to amputation Under local anaesthesia the posterior tibial, superficial and 
deep peroneal nerves were sectioned Complete anaesthesia and relief of pain was obtained 
The patient continued to smoke The gangrene progressed and the operative incisions 
did not heal, so that a high amputation was necessary 

Case VH — S L , male, aged twenty-seven, Russian-Hebrew, glazier by trade He 
was a typical case of thrombo-angiitis obliterans with an eight months’ history of inter- 
mittent claudication after walking one and one-half blocks He smoked fifteen cigarettes 
daily In June, 1932, an ulcer three-quarters of an inch in diameter was present on 
the plantar surface of the left fourth toe, extending onto the sole There was a small 
anterior tibial pulse in the left foot The oscillometer reading at the ankle was 0 5 
He complained of severe pain Under local anaesthesia the posterior tibial and sural 
nerves were sectioned Relief of pam was accomplished Later the ulcer extended 
into the region supplied by the superficial peroneal nerve and this also was sectioned 
Pam was then entirely relieved The operative incisions healed by primary union 
About a week after nerve section the patient complained of transitory shooting pains 
m the entire foot, which disappeared after ten days With daily dressings and Dakiniza- 
tion the ulcer healed slowly 

Case VHI — J B , male, aged thirty-two, Russian-Hebrew, painter by trade He 
was a typical case of thrombo-angiitis obliterans with intermittent claudication for the past 
five years He smoked eighteen cigarettes daily In January, 1932, an infection com- 
menced under the left big toe and spread rapidly so as to involve the entire digit He 
complained of severe pain There was no pulse in either foot and both popliteals were 
closed The oscillometer reading at both ankles was zero (o') Under local anaesthesia 
the posterior tibial, superficial and deep peroneal nerves were sectioned Complete 
relief of pain was obtained The operative incisions healed by primary union Gangrene 
progressed rapidly and involved almost the entire foot, but pain did not recur The 
patient showed evidence of considerable toxic absorption, and since a useful foot could 
no longer be saved, an amputation five inches below the knee was done The stump 
healed by primary union in about three weeks 

Case IX — F F , male, aged forty-three, Puerto Rican, wireman by occupation 
He had complained of intermittent claudication and cold feet for a few years He 
smoked twenty cigarettes daily No pulse could be felt in either foot and the oscillometer 
reading at the ankles was very faint In July, 1932, an ulcer appeared on the right big 
toe and rapidly became larger so that the entire toe was soon gangrenous There 
was also an ulcer at the base of the right fifth toe The pain was severe Under local 
anaesthesia the posterior tibial, superficial and deep peroneals and sural nerves were 
sectioned This produced anaesthesia of the entire foot except the fourth toe and an 
area one inch m diameter at the base of this toe The fourth toe became entirely 
gangrenous and local pam recurred The anterior branch of the sural nerve had 
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escaped section at the previous opeiation Its course i^as located by novocaine injec- 
tions as lying directly below the external malleolus and it was then divided Com- 
plete relief of pam was promptly obtained The operative incisions healed by primary 
union The foot was Dakinized and bland ointment dressings applied The right 
big toe and fourth toe were removed (Fig 9) and the foot is entirely healed at 
present 

Case X — E K , male, aged thirty-four, Russian-Hebrew, truckman by occupation, 
had a typical case of thrombo-angiitis obliterans for five years with intermittent claudica- 
tion He was able to walk only one-half block He smoked twenty cigarettes daily No 
pulse could be felt in either foot The oscillometer reading at both ankles was very faint 
In August, 1931, an ulcer developed on the lateral side of the right second toe and 
progressed to involve the right big toe Both toes became gangrenous and the patient 
suffered severely on account of pain Under spinal amesthesia the posterior tibial, super- 
ficial and deep peroneal nerves were sectioned Complete relief of pain was obtained im- 
mediately The operative incisions healed by primary union The gangrene progressed 
rapidly and the patient showed signs of a spreading infection with temperature of 104° 
An immediate thigh amputation was therefore necessary Following this, the patient 
made an uneventful recovery 

Case XI — B F , male, aged forty-two, Russian-Hebrew, clothes cutter by occupa- 
tion, gave a typical history of thrombo-angiitis obliterans He smoked fifteen cigarettes 
daily In January, 1932, he had a painful ulcer, one inch by one-half inch, over the left 
internal malleolus No pulse could be felt m either foot and the oscillometer reading at 
the ankles was 03 In January, 1932, under local aiicesthesia, the internal saphenous 
nerve was sectioned and anaesthesia produced with complete relief of pam The 'ulcer 
and operatne incision healed slowly By December, 1932, sensation had entirely returned 

Case XII — C F , male, aged forty-eight, Scotch-American, clerk by occupation 
He had a history of intermittent claudication m the left leg for eight years and in the 
right leg for three months He smoked heavily Seven years ago he had lost three 
toes of the left foot (Fig 10 ) He also had recurrent ulcers of both hands Exami- 
nation revealed gangrene of the right first, second, third and fourth toes extending 
over onto the dorsal and plantar surfaces of the foot The oscillometer reading at the 
ankles was very faint He had severe pain In July, 1932, under spinal anaesthesia the 
posterior tibial, superficial and deep peroneals and sural nerves were sectioned Com- 
plete relief of pain was accomplished The operatne incisions healed by primary union 
The gangrenous toes and protruding bones were subsequently removed The foot is 
almost entirely healed 

Case XIII — D N , male, aged fortj"-five, Russian-Hebrew, window cleaner by 
occupation He gave a history of intermittent claudication in the right leg for one 
year and an ulcer on the right big toe for five months He smoked fifty cigarettes 
daily He had considerable pam Examination revealed an ulcer one by two centi- 
metres on the right big toe extending under the nail The femoral pulse was open, 
but the popliteal was closed There was no pulsation at the ankle The oscillometer 
reading at the ankle was very faint In May, 1932, under local ansesthesia, the posterior 
tibial, superficial and deep peroneal nerves were sectioned Complete relief of pain was 
obtained The operative incisions healed by primary union The distal half of the big 
toe was later amputated Subsequently an infection developed on the sole and dorsum 
of the foot and was drained There was progression of the infection involving the 
ankle-joint, so an amputation five inches below the knee was required The stump 
healed rapidly 

Case XIV — A L, male, aged forty-six, Russian-Hebrew, gave a typical history of 
thrombo-angiitis obliterans For one month he had an ulcer on the right fourth toe 
with severe pam He smoked ten cigars daily Examination revealed an ulcer on the 
posterior and lateral surfaces of the right fourth toe There was no pulse m the foot 
and the oscillometer reading at the ankle was zero (0) In September, 1932, under local 
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anaesthesia, the posterior tibial, superficial peroneal and sural nerves were sectioned 
This produced complete anaesthesia of the fourth toe, but some pain persisted This was 
subsequently relieved bj section of the deep peroneal nerve The operative incisions 
healed by primary union The fourth toe became completely gangrenous and was re- 
moved The ulcer is healing rapidly 

Case XV — M F , male, aged twenty-five, Russian-Hebrew, carpenter by trade 
He gave a typical history of thrombo-angiitis obliterans for two years with marked 
involvement of the right upper extremity For the past four months he had an ulcer 
on the right big toe one and one-half inches in diameter involving the interphalangeal 
joint He complained of severe pain He smoked fifteen cigarettes dailj There was 
no pulse in the right foot The oscillometer reading at the ankle was 25 In November, 
1931, under local anaesthesia, the posterior tibial, superficial and deep peroneal nerv'es 
were sectioned Complete relief of pain was obtained The operative incisions healed 
by primary union The distal portion of the big toe was amputated and the ulcer 
healed m a few months 

Case XVI — I F, male, aged forty-seven, Amencan-Hebrew, newsdealer by occu- 
pation He gave a t3'pical historj of thrombo-angiitis obliterans with the loss of the 
left leg three years previously He smoked thirty cigarettes daily The present con- 
dition commenced a few months ago with ulcers on the right second, third, fourth and 
fifth toes This progressed to gangrene and spontaneous amputation He then presented 
a large ulcer at the base of the toes and on the dorsum and sole of the foot He had 
severe pain The femoral pulse was the only one m the right lower extremity The 
oscillometer reading at the ankle was verj' faint In June, 1931, under local anaesthesia, 
the posterior tibial, superficial and deep peroneal nerves were sectioned Almost com- 
plete relief of pain was obtained (Fig ii ) This was due to the fact that the sural 
nerve was not divided, leaving some sensation m the fifth toe The operative incisions 
healed in four months and sensation has returned to the entire foot as far as the big toe 
There has been no recurrence of pain or ulceration 

Case XVII — S R , male, aged sixtj > ears, Russian-Hebrew, theatre manager by 
occupation, was a border-line case of thrombo-angntis obliterans with a historj of 
intermittent claudication for six jears He smoked twenty cigarettes daily For the 
past two months he had severe pain and impending gangrene of the right foot There 
was no pulse at the right ankle and the oscillometer reading at the ankle was very 
faint In February, 1932, under local ansesthesia, the posterior tibial, superficial and 
deep peroneal nerves were sectioned There was complete relief of pain The first and 
second toes became gangrenous, demarcated and amputated spontaneouslj The operative 
incisions healed by pnmarj union The ulcers at the base of the toes are healing 
rapidly There has been a partial return of sensation 

Case XVIII — F A , male, aged twentj'^-two, Italian, clothes cutter by trade He 
was a typical case of thrombo-angiitis obliterans w'lth a historj of intermittent claudica- 
tion for two j'ears He smoked twentj' cigarettes dailj For about six months he had 
had an ulcer on the left big toe with severe pain (Fig 12 ) There w'as no pulse 
m the foot and the oscillometer reading at the ankle was faint In December, 1932, 
under spinal ansesthesia, the posterior tibial, superficial and deep peroneal nerves w'ere 
sectioned There was complete relief of pain The operative incisions healed bj pri- 
mary union The ulcer is healing rapidlj 

The relief of pam as the result of nerve section presented by every one 
of the cases detailed is most notable and encouraging In a few some vague 
discomfort remained, and some patients complained of occasional sharp, 
shooting pains for a time, probably due to nerve-end irritation All of the 
operative wounds healed by primary union, except in one case of very ad- 
vanced impairment of circulation (Case VI ) In all the operated cases 
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pulsation at the ankle was absent, and readings with the Pachon oscillometer 
were very much diminished In seven of the eight patients in whom the 
popliteal artery was also closed, healing of the operative wounds was 
satisfactory 

Such results warrant the conclusion that advanced impairment of circula- 
tion need not deter one from proceeding with nerve section, inasmuch as 
healing of the operative wounds is the rule Trophic ulceration did not occur 
m any of our cases, which have been observed for two years following the 
operation One small ulcer, due to trauma from a nail in the shoe, occurred 
m Case I This healed under the usual method of treatment 

It IS difficult to estimate the rate of healing in ulcers, but it is our im- 
pression that following nerve section, the rate of healing was accelerated 
Due to the loss of sensitivity in the ulcerated areas, more efficient treatment 
of these wounds was possible In contrast to the great distress that the 
patient suffered from dressings before operation, the treatment after nerve 
section was entirely painless The wounds could be adequately cleansed with 
ether and immersed m Dakin’s solution Necrotic tissue or bone fragments 
could be removed without pain, and gangrenous toes, when well demarcated, 
could be amputated When the wound surface became healthy, strapping 
with adhesive strips was frequently utilized It is not possible to say to 
what extent this improved care of the wounds, rather than the nerve section 
itself, was responsible for the apparent acceleration m healing 

Major amputations were done in four of our cases, in two because of 
spreading infection and in the other two on account of extensive gangrene 
In all of these four cases, nerve section had given satisfactory results as far 
as the relief of pain was concerned The significance of this relatively high 
percentage of amputations must be considered in the light of the fact that 
almost all of these patients represented very advanced cases of thrombo- 
angiitis obliterans 

Evidence of nerve regeneration was present in all cases in which sufficient 
time had elapsed after operation Usually a period of about a year is 
necessary foi complete return of sensation, the time varying with the level at 
which the nerve section was done Most of the patients in the group pre- 
sented have gone to complete healing of the affected foot and are walking 
without anv difficulty In none of them has there been any return of pain 
or recurrence of ulceration 

The advantage of nerve section m patients with thrombo-angiitis ob- 
literans who have painful ulcers of the foot is apparent in the cases pre- 
sented above We wish to make it cleai that nerve section is in no way 
a specific treatment for thrombo-angiitis obliterans, and has no place except 
for the relief of pain of the type due to ulceration or-gangrene It will not 
relieve intermittent claudication Since vasoconstrictor fibres are carried m 
the peripheral nerves, section of these is followed by vasodilatation, as shown 
by the work of Morton and Scott ® Thus the local advantages of a lumbar 
ganglionectomy are obtained without subjecting the patient to a formidable 
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operation, and at the same time relief of pain is far more complete due to 
section of the sensoiy fibies It might be added that peripheral nerve section 
IS so simple and safe, that it can be undertaken by any surgeon, while a 
ganglionectomy is an operation which requii es special skill 
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PERIPHERAL VASOCONSTRICTION BY TOBACCO AND ITS 
RELATION TO THROMBO-ANGIITIS OBLITERANS 

By Walter G Haddock, M D , and Frederick A Coller, M D 

OF Ann Abboh, Mich 

FnOM THE DEPOiTJIENT OP SURGERY, ONIVERSITl OP MICHIGAN 

From clinical observations, very definite opinions have been expressed concerning 
the relationship of tobacco to thrombo-angiitis obliterans 

Erb,^ in 1904, concluded that tobacco smoking was a definite contributing factor to 
the production of peripheral vascular deficiences Buerger^ assigns tobacco smoking as 
a predisposing cause of thrombo-angiitis obliterans and states that it is possible that 
the use of tobacco may render the vessels more susceptible to special agents, toxic or 
infectious, but that tobacco is the only cause or the exciting cause is exceedingly doubtful 
Brown, Allen and Mahorner^' agree with Buerger Willy Meyer‘ presents tobacco-smoke 
poisoning as the one etiological factor responsible for the characteristic syndrome of 
thrombo-angiitis obliterans Silbert,” in reviewing 289 cases of this disease, is convinced 
that smoking is the most important contributing factor in producing the disease and that 
cessation of smoking is an essential therapeutic measure He stated that 50 per cent of 
the patients requiring amputation continued to smoke in spite of repeated warnings and 
that recurrence of symptoms after the individual had been restored to good condition was 
almost invariably traceable to a resumption of smoking In only two of Silbert’s cases 
had a progression of the disease taken place when the patient was not using tobacco 
Samuels" insists that the first point in the treatment of thrombo-angiitis obliterans is the 
absolute prohibition of the use of tobacco 

The study by Barker'^ of the tobacco usage at the onset of the symptoms, not that 
used after severe pain or gangrene, in 350 cases of thrombo-angiitis obliterans, shows 
conclusively that a greater percentage (87 per cent ) of the individuals with that disease 
use tobacco than do other groups , that they smoke cigarettes much more (91 s per cent ) 
than other forms of tobacco , that as a group they consume more tobacco than other indi- 
viduals and finally, that the seventy of their disease is greater in the excessive users 
than that in the very few non-users and mild users of tobacco 

A considerable amount of experimental work has been done with tobacco 
and Its derivatives In the literature we have found only three investiga- 
tions®’®-^® demonstrating the peripheral vasoconstrictor effect of tobacco 
smoking in man We have seen no refeience to these articles in discussions 
of the possible relationship of tobacco smoking to thrombo-angiitis obliterans 
Recently, in a preliminary report,^^ we presented definite evidence of the 
peripheral vasoconstrictor action of tobacco smoking in man by means of 
skm-temperature changes We wish here to report this work in detail 

Normal subjects — The investigation was carried on in ai small room in 
which the temperature could be controlled at a fairly constant level, the 
range being from 250° to 280° C* A small elec tric fan running at low 

* In order to show an increase in peripheral vasoconstriction it was not desirable to 
have the normal peripheral vasconstnction at its maximum at the onset of the experi- 
ment Accordingly, fairly warm room temperatures were used, under which condition 
peripheral vasoconstriction is at a low degree or may be entirely lacking 
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speed provided a circulation of air No talking was allowed and every effort 
was made to eliminate psychic factors The subject, lying quietly on a bed 
and wearing shorts in the case of the men and shorts and a breast covering 
m the case of the women, was exposed to the environmental conditions for 
one hour * At five-minute intervals blood-pressure and pulse readings were 
then made on the right arm and skin-temperature measurements were taken 
with a “Tycos Dermatherm” on the palmar tips of the left fingers and the 
plantar tips of the left toes f On some subjects the skin temperature just 
above the umbilicus and of the right toes was recorded After a fairly 
constant skm-temperature level had been reached the subject was given his 
customary form of tobacco to smoke at his usual rate Following comple- 
tion of the smoking the patient continued to he quietly in order to determine 

0 

c 
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C F - AGE 25 - SMOKES 20 CIGARETTES PER DAY- INHALES 

Fig I — The effect of cigarette smoking on blood pressure, pulse rate and peripheral skin temperature 

whether the cardiovascular changes that resulted during the smoking period 
would return to their previous levels The experiment was carried out with 
twenty subjects between twenty and thirty years of age, the majority of 
whom were medical students Both light and heavy smokers were included 
in the group 

Under the conditions of the study the data obtained from subject C F 
and shown in Fig i demonstrated that with smoking there occurred an 
increase m blood-pressure and pulse rate and a decrease in the skin tempera- 
ture of the left fingers and toes On cessation of smoking the first cigarette, 

*Thjs initial period was selected in order to allow for an adaptation of the skin 
temperature to the environmental temperature 

t These measurements were taken routinely on the one side only because it has been 
repeatedly shown^ > that normalb"^ the skin temperature of sj^mmetncal body points is 
approximately the same 
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the blood-pressure and pulse rates returned to their previous level in approxi- 
mately twelve minutes, the skin temperatures of the fingers increased to 
their previous level m seventeen minutes, while at that time the toes were 
still 2 0 ° C below their original temperature The same response occurred 
on smoking a second cigarette The nineteen other subjects m this group 
on smoking showed the same changes to a greater or less degree as the 
example presented The data from eleven of them are given in Table I 
Occasionally a subject noted mild vertigo and nausea on smoking This was 
stated to be no greater than often experienced in their usual smoking habits 
There were no significant changes in mouth temperature and skin tempera- 
ture about the waist during an experiment The magnitude of the changes 
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CF AGE 25 SMOKES 20 CIGARETTES PER DAY INHALES 

2 A lessened cardiovascular response as a lesult of the smoke first passing through a filter 

111 blood-pressure, pulse rate and peripheral skin temperature was greater 
with rapid smoking than with slow smoking and again with "inhaling” the 
smoke than with merely "puffing ” (Subject ii. Table I ) 

Subject 9 of Table I, an Austrian Jew, smoked thirty-five to forty 
cigarettes per day In spite of this habitual excessive use of tobacco there 
was a marked cardiovascular response to the smoking of two cigarettes In 
subject 10 of Table I the usual changes recorded on cigarette smoking were 
noted fiom pipe smoking 

The possibility was raised that some other factor than tobacco smoke 
was lesponsible for the result obtained Accordingly, a series of control 
experiments was made These consisted of changing the original conditions 
of the smoking experiment as follows First, the substitution of cubebs for 
cigarettes, and second, by having the subject go through the motions of 
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smoking with a small paper tube or an empty pipe With these substitutions 
there were negligible changes m blood-pressure, pulse rate and peripheral 
skin temperature In the third group of controls the smoke was first passed 
through two water bottles or through a layer of cotton moistened with 
FeCls,** thereby removing some of its components A decreased cardio- 
vascular response resulted, an example being shown in Fig 2 

The data from these control experiments substantiated our opinion that 
the increase in blood-pressure and pulse rate and the decrease in peripheral 
skin temperature found on smoking were due to active products absorbed 
from the tobacco smoke This conclusion is in entire accord with the work 
of Simici and Marcu “ 

The decrease in the peripheral skin temperature of our young adult 
group on smoking was of particular interest to us This effect must be due 
to increased peripheral vasoconstriction From a contemplation of this fact, 
several questions arose We did not attempt to enumerate nor to answer 
all of them m this study Of special interest appeared 

(1) Through what mechanism does tobacco smoking produce peripheral 
vasoconstriction in man^ 

(2) What components or component of the tobacco smoke is responsible 
for this action^ 

In 1908, Lee^^ presented the composition of tobacco smoke obtained b}’’ 
an aspirator from the slow combustion of 100 grams of tobacco as follows 

Nicotine, i 165 grams This represented 50 per cent of the total nico- 
tine present before combustion Pyridine bases, o 146 gram, chiefly pyridine 
and collodine, the former being produced during the destruction of some of 
the nicotine, the latter from the combustion of the fibres in the tobacco 
Hydrocyanic acid, o 08 gram , ammonia, o 36 gram , carbon monoxide, 410 
cubic centimetres 

Many ingenious animal experiments support the view that the site of 
action of a tobacco infusion^^ and of nicotine lies in the vasomotor nenmus 
system Langley and Dickinson^® proved that nicotine stimulates sympa- 
thetic ganglion cells Hoskins and Ransom^ consider the pressor effect of 
nicotine due about one-half to a stimulation of the vasoconstrictor centre 
proper in the medulla and one-half to a stimulation of the sympathetic 
ganglion cells 

A few variations m our original smoking procedure presented data in man 
in accord with these conclusions The decrease in the skin temperature of 
the toes shown on smoking was approximately the same for both feet On 
two normal subjects a block of the left posterior tibial nerve with 2 per 
cent procaine was done at the tip of the medial malleolus This procedure 
interrupted the nerve supply to the plantar surface of the left toes The 
usual smoking experiment was then started and both subjects showed the 
same result On smoking a decrease occurred m the skin temperature of 
the right toes but did not occur in the left toes where the nerve was blocked 
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It was evident, then, that the peripheral vasoconstriction produced by tobacco 
smoking in these two normal subjects was brought about through the nerve 
mechanism and was not a direct effect on the musculature of the vessel walls 
This phase of our investigation was furthered by the opportunity to do 
the smoking experiment on an individual who had had a cervicodorsal 
ramusectomy and ganglionectomy and a lumbar ganglionectomy for Ray- 
naud’s disease The sympathetic nervous system control to the extremities 
of this individual was abolished by this procedure On smoking, the usual 
blood-pressure and pulse increase were found but no change occurred m the 
peripheral skin temperature With this fact in view, we proceeded one step 
further fiom the conclusion reached as a result of the nerve-block experi- 
ment and considered that the peripheral vasoconstriction produced by 
tobacco smoking was bi ought about through the sympathetic nervous system 

Nicotine — From animal experimentation Lee'* concludes that nicotine is the most 
important poison in tobacco Cushny'® considers it to be the only constituent of tobacco 
possessing any toxicological interest Sollmann'® states that the effects of tobacco are 
due practically solely to its nicotine content and that nicotine is absorbed extremely 
rapidly from the mucous membranes and especially from the lungs We were interested 
then m determining whether nicotine administered by other channels would produce the 
same effect on blood-pressure, pulse rate and peripheral skin temperature as that shown 
by our young adults when smoking cigarettes 

A recent study°® reported the average nicotine content of four popular brands of 
cigarettes to be 22 per cent Since there is approximately one gram of tobacco in each 
of these cigarettes, there is an average of twenty-two milligrams of nicotine present 

Several investigators have undertaken the problem of the nicotine content of tobacco 
smoke and the amount absorbed on smoking Baumberger,“ from his study, concludes 
that an average of 0 573 per cent of the weight of cigarette tobacco appears as nicotine 
in the smoke Applying this figure along with the consideration that about two-thirds 
of a cigarette is smoked shows i o by 66 by 0 573 = 3 78 milligrams of nicotine appearing 
in the smoke of a cigarette From a further study Baumberger"* concludes that 66 7 per 
cent of the smoke of tobacco is retained in the subject on puffing, and 882 per cent on 
inhaling He assumes that it is undoubtedly true that nicotine and total smoke would 
be retained in the same proportion and that therefore 667 per cent of the nicotine 
would be absorbed in puffing and 88 2 per cent on inhaling Applying these figures the 
nicotine theoretically absorbed from the smoking of two-thirds of one cigarette on puffing 
would be 66 7 per cent of 3 78 milligrams = 2 52 milligrams and by inhaling 88 2 per cent 
of 3 78 milligrams = 3 33 milligrams 

Nicotine has been given in small amounts by moutlff'* without untoward 
symptoms Absorption from the respiratory tract is definitely a more direct 
route to the general circulation than from the gastro-mtestmal canal With 
the question of the rate of absorption from the stomach and upper intestines 
there is also the claim that there is some destruction or detoxification of 
nicotine m the liver An intravenous administration to the general circu- 
lation moie closely approximates the respiratory-tract absorption 

Undei the conditions of the smoking experiment a total of six milli- 
grams of nicotine hydrochloride was given by mouth at the rate of one 
milligram m thirty cubic centimetres of water at ten-minute intervals to 
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two young adult smokers and one non-smoker Other than a mild irritative 
effect in the mouth and pharynx there were no symptoms The blood- 
pressure, pulse and skin-temperature changes noted on smoking did not 
occur We were convinced that minute quantities of nicotine could be 
given intravenously to smokers with safety Solutions were prepared con- 
taining o I milligram of nicotine tartrate or the alkaloid in one cubic centi- 
metre of physiological saline In order to obviate the psychic factor 
responsible for the momentary peripheral vasoconstriction incident to the punc- 
turing of the vein for intravenous medication, a two-way valve was added 

« 

c 



Fig 3 — The effect of a i o milligram of nicotine given lntra^enouslJ on blood pressure, pulse rate and 

peripheral skin temperature 

to the needle attachment of the burette used for the administration > of in- 
travenous fluids Under our standard conditions Ringer’s solution was then 
given intravenously m the left arm at the rate of 150 to 200 cubic centimetres 
per hour As the subject became accustomed to the procedure the peripheral 
skin temperature rose to a fairly constant level The valve was then turned 
and as a control ten cubic centimetres of physiological saline were slowly 
injected The Ringer’s solution was continued for a few minutes and then 
the nicotine was injected and followed by Ringer’s solution to the end of the 
experiment The data obtained from subject G V (Fig 3), show that on 
the intravenous injection of one milligram of nicotine there occurred an 

76 



TOBACCO AND THROMBO-ANGIITIS OBLITERANS 

increase in blood-pressure and pulse rate and a decrease m the skin tem- 
perature of the fingers and toes As in the case of subjects smoking, the 
eifect of the nicotine on the peiipheral skin temperature was of longer 
duration than the effect on the pulse rate and the blood-pi essure Also, the 
skin temperature of the toes showed a slower rise towards their previous 
level than the case with the fingers In Table II the results obtained with the 
four subjects of this study aie presented 


Table II 

Nicotine Intravenously 


Subject 

PB 

HG < 

GV 

HL 

Age 

33 

18 

19 

45 


C 

C 

C 

P 

Average smoking per day, cigarettes or pipefuls 

10 

20 

12 

15 

Total nicotine tartrate or alkaloid administered in mgms 

6 

3 

I 5 

5 

Increase in systolic B P m mm of Hg 

16 

14 

12 

12 

Increase in diastolic B P in mm of Hg 

4 

2 

6 

4 

Increase in pulse rate per minute 

8 

36 

16 

8 

Decrease in av skin temp , fingers °C 

4 5 

3 5 

3 5 

2 0 

Decrease in av skin temp , toes °C 

Increase in rate and depth of resp with each administra- 

I 5 

0 5 

2 7 

I 2 

tion of nicotine 

+ 

+ 

+ 

+ 

Mild aching in left arm 

0 

+ 

+ 

0 

Mild vertigo 

0 

+ 

0 

+ 

Peculiar taste in mouth . 

0 

+ 

+ 

0 

The nicotine administered intravenously was not 

greater 

than 

that 


theoretically absorbed from the smoking of two cigarettes The data ob- 
tained show blood-pressure, pulse rate and skin-temperature changes fairly 
analogous with those of the normal subjects of Table I This would tend to 
bear out m man the contention of Lee, Cushny, Sollmann and others that the 
effects of tobacco are due practically to its nicotine content 

Till ombo-angntis Obhtetans — The application of this investigation to 
patients with thrombo-angiitis obliterans was carried out with considerable 
mtei est 

In Fig 4 IS shown the result of our study on F S , aged fifty years, whose symptoms 
began fifteen years previously with intermittent claudication of both legs He stated 
that from 1924 to 1929 he had smoked about ten cigarettes and two cigars a day His 
general course had been periods of remissions and exacerbations of the intermittent 
claudications, always worse m the left leg, and with occasional periods of rest pain 
No ulcerations or gangrene had developed General physical examination was essentially 
normal, excepting the lower extremities Both legs and feet showed some atrophy of the 
soft tissues There was pallor of the feet on elevation and rubor on dependency, both 
being more marked on the left Lower extremity pulses were 



Right leg 

Left leg 

Popliteal artery 

Fair 

Slight 

Posterior tibial artery 

Fair 

Slight 

Dorsalis pedis artery 

Pair 

Slight 
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As a result of smoking under the same conditions used for the normal subjects this 
patient showed a marked decrease in the skin temperature of the toes and an increase 
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FS THROMBO- ANGIITIS OBLITERANS 
SMOKES 12 CIGARETTES PER DAY- INHALES 


Fig 4 — Cigarette smoking producing an increase in blood pressure and pulse rate and a decrease 
in peripheral skin temperature (periplieial \asoconstriction) in a patient (F S ) with thrombo 
angiitia obliterans 


in blood-pressure and pulse rate Remembering that clinically the vascular deficiency 
was greater in the left foot than in the right, we found it to be m accord that the skin 

o 

C 
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CK THROMBO-ANGIITIS OBLITERANS 
SMOKES 20 CIGARETTES PER DAY- INHALES 

Fig S — Cigarette smoking, with the patient sitting in a chair and reading quietlj producing an increase 
in pulse rate and a decrease in peripheral skin temperature (peripheral vasoconstriction) 

temperature of the left toes throughout the ev-penment was lower than that of the right 
Also considering that there w^re probably fewer umnvolved branches of the vascular 
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bed m the left foot capable of constricting, it was reasonable that, on smoking, the de- 
crease m the skin temperature of the left toes, of approximately 2 4° C , was less than 
that of the right toes of 3 5° C From the onset of smoking the skin temperatures of 
the toes did not return to their previous level for approximately forty-five minutes 
Comparatively, there was a much greater response in the toes of this individual over 
the fingers than was observed in the normal subjects Interestingly, it was noted that 
although this man tried to minimize his tobacco consumption by stating that he smoked 
only half of each cigarette we have never seen a subject inhale the smoke as deeply 
as in his case 

With a second case of thrombo-angiitis obliterans, C K , the study was carried out 
under slightly different circumstances Clinically, the extent of the vascu’ar impair- 
ment in each leg was about equal The patient wearing flannel pajamas sat in a com- 
fortable chair with his legs resting on a low stool His feet were uncovered At the 
beginning of the experiment he started to read a magazine article and was told to smoke 
when and as he desired Quietly, skin temperature measurements of the toes were 
recorded and pulse counts were taken from the right wrist In Fig 5 are shown the 
decreased peripheral skin temperatures and increased pulse rate incident to smoking 

Comment — This study made on the effect of tobacco smoking, laigely m 
the forin, of cigaiettes, on young adult smokers, demonstrated a consistent 
increase in blood-pressure and pulse rate and a decrease m the skm tempera- 
tuie of the fingers and toes Conti ol experiments gave definite evidence 
that these effects were due to active products absorbed from the tobacco 
smoke Nicotine administered intravenously in quantities not greater than 
that theoretically absorbed 111 the smoking of one or two cigarettes produced 
comparatively analogous changes Greater effects were noted when the sub- 
ject “inhaled” while smoking rathei than merely “puffing,” and also with 
rapid smoking more than with slow smoking 

The deciease in the peripheral skin temperature on smoking must be due 
to increased vasoconstriction In a previous article^^ we pointed out the 
value of measurements of the skin temperature of the fingers and toes under 
well-controlled conditions as indications of stimulation or depression of the 
sympathetic neivous system In this study the decrease m the peripheial 
skin temperature was shown to be carried out through that system While 
the peripheral vasoconstriction on smoking was usually measured only m the 
fingers and toes, the points of maximal response to changes in peripheral 
vasomotor tonus, it is undoubtedly true that vasoconstriction of skin vessels 
occuried to a lesser degree over the entire body 

By increasing peiipheral vasoconstriction smoking reduced the blood 
supply of the fingers and toes of the young adults studied With several 
subjects the reduction lasted more than thirt}'- minutes from the time of 
cessation of smoking and generally was of longer duration m the toes than 
m the fingers In the two cases of thrombo-angiitis obliterans cited, smoking 
produced the same cardiovascular response as m the normal subjects The 
already deficient circulation in the feet of these two patients was further 
reduced by smoking, the decrease in F S (Fig 4) lasting forty-five minutes 

We do not offei the data piesented by this investigation as evidence that 
tobacco smoking is the etiological factor in thrombo-angiitis obliterans The 
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occurrence of the disease in individuals who have never smoked precludes 
that opinion It is interesting, however, to recall that other vasoconstncting 
substances, pituitrin^'^ and particularly ergot, have been responsible for 
peripheral vascular occlusions and gangrene Recently Kaunitz^^ pointed 
out the pathological similarity of thrombo-angiitis obliterans and endemic 
ergotism In regard to marked vasospasm of neurogenical origin, Spurhng, 
Jelsma and Rogers-'^ demonstrated organic vascular changes in the fingers 
of a patient with long-standing Raynaud’s disease We have no doubt but 
that prolonged or marked vasoconstriction for a sufficient period of time 
may initiate organic vascular occlusions The changes may occur not only 
m peripheral arterioles, capillaries and venules but also in peripheral arteries 
and veins as a result of zones of poor nutrition in their walls through vaso- 
constriction of their vasa-vasorum 

The criterion of a satisfactory result in the treatment of thrombo- 
angiitis obliterans is the avoidance of amputations and the return of the 
individual to his occupation Every efifort towards that ideal is based on tbe 
principle of increasing the peripheral circulation The demonstrated vaso- 
constrictor eflfect of tobacco smoking would lessen or nullify the benefits of 
all conservative treatment The experimental data presented form a rational 
basis for the; clinical conclusions as to the deleterious influence of tobacco 
smoking on the progress of thrombo-angiitis obliterans Its use definitely 
further decreases the already deficient circulation in the extremities of the 
individuals with that disease We unhesitatingly counsel against tobacco 
smoking by patients with thrombo-angiitis obliterans 
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BASIS FOR RECURRENCE OF VARICES IN THE VARIOUS 
FORMS OF THROMBOPHLEBITIS 

By Frank V Theis, MD 
OF Chicago, III 

FHOSI THE DEPARTMENT OP SURGERY OF RUSH MEDICAL COLLEGE 

Thrombophlebitis of varicose veins as ordinarily observed by the 
surgeon is seldom followed by permanent obliteration Clinical experience 
with post-operative, traumatic, infectious and so-called spontaneous throm- 
bophlebitis has fiimly convinced him that recurrence of the varices is to 
be expected In a few weeks to a few months the veins are seen to reopen 
with a return of circulation In fact, thrombophlebitis is frequently accepted 
as an etiological factor^ in varicose veins Nevertheless, a clinically indis- 
tinguishable form^ of thrombophlebitis produced by the injection of chem- 
ical irritants has been found highly satisfactory in permanently occluding 
varicose veins The results of my own injection cases during the past four 
years compare very favorably with the 6 to 15 per cent of recurrences in the 
thousands of cases reported by Kern,^ McPheeters,^ Kilbourne,^ Foresteir,® 
O’NeilP and de Takats ® However, the gratifying results of these experienced 
men are questioned because of a report m which 98 per cent of sixty-six 
cases of varices recurred within one year following the injection treatment® 
Phlebohths and fibrosed veins are sufficient pathological evidence that veins 
are permanently obliterated by a thrombophlebitic process The adverse criti- 
cism occasioned by the reported 98 per cent of recurrences following injec- 
tion stimulated the present investigation 

In any case of thrombophlebitis the likelihood of recurrence depends upon 
recognized physiological principles The tremendous material now concen- 
trated in the medical centres interested in varicose veins affords unusual 
opportunity for detailed investigation The following report of clinical ob- 
servations and pathological study of a large series of various forms of 
thrombophlebitis was undertaken to establish a basis for (i) Determining 
the probability of recurrent varices in any given case, and (2) improving the 
efficacy of obliterating varicose veins permanently by a chemically induced 
thrombophlebitis 

Natme of TJu ombo phlebitis — Phlebitis or thrombosis may occasionally 
occur alone, but, as usually observed, one precedes the other The resulting 
clinical picture may include a periphlebitis^ with redness, swelling, tender- 
ness and increased temperature along the course of a hard thrombosed vein 
This may vary according to the size of the vessel and the intensity of the 
inflammatory reactions Irrespective of the etiological factor for the 
thrombophlebitis the same physiological basis for the thrombosis and the 
same pathological basis for the phlebitis is usually responsible In the present 
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discussion I assume that the condition of the blood and circulation is within 
normal limits In general, a damaged intima from whatever cause pre- 
disposes to thrombosis, and bacterial organisms or chemical toxins to 
phlebitis A knowledge of these fundamentals is essential to understand the 
basis for recurrences of varicose veins 

The primary reaction of blood at the site of ruptured, damaged, or 
destroyed mtima is the liberation of a ferment activating thrombus forma- 
tion MacCallum,^^ Aschoff,^^ and Kaufmann^^ state that the “wall of 
the vessel underlying a thrombus is always injured ” At least some inter- 
ruption of the Ultima is essential except where clotting is induced by a coag- 
ulant^® and even m these cases the mtima is probably mjuied I have observed 
m experimental work that a loosely ligated vessel does not ordinarily become 
thrombosed Only when the hgatuie is applied with sufficient force to 
bleak the mtima can an obliterating thrombus be expected When the en- 
dothelium IS injured by external trauma such as a contusion or ligation, or 
by internal trauma as infection or injection of chemical irritants, the same 
physiological process of thrombus formation follows Activity of the ciicu- 
lation then determines whether a stagnant red clot or a white (or mixed) 
thrombus will lesult The red thrombus is composed of the component parts 
of the blood m their normal proportions and is somewhat similar to clotted 
blood m viti 0 A white thrombus formed m an active circulation is selec- 
tive in character, m that the platelets predominate with the leucocytes These 
platelets are the forerunners of fibroblasts and connective t ssue, which ulti- 
mately produce fibiosis of the vessel Bueigei^® quotes experimental lesults 
to show that “when a vessel is ligated no platelet formation could be observed 
even after the use of caustic irritation, while a tyj^ical platelet thrombus 
develops undei such condition in a vessel in which the blood circulates ” 
Many of the contributors to the literature on varicose veins fail to consider 
this physiological principle Reclining inactive position, ligation, tight 
pressure bandages are conducive to stagnation and directly interfere with 
mixed thiombus formation Instead, a red stagnant thrombus develops which 
may be absorbed due to the proteolytic action of disintegiatmg leucocytes 
Other factors being equal, more rapid recurrences occur therefore, m post- 
operative, bacteiial, ligation, and injection thrombophlebitis wheie the activity 
of the circulation has been retarded 

The origin of the concomitant phlebitis is a matter of considerable dis- 
pute Ordinarily bacteria can be found only m the frank suppurative cases 
Of course, it is easily conceivable that a bacteraemia may result in bacteria 
lodging in a thrombus or in the vasa vasorum and thereby produce the 
phlebitis However, it is difficult to believe a bactei^mia and thrombosis to 
be simultaneously present in such a laige majority of cases The fact re- 
mains that 111 most instances, the exciting organism cannot be isolated 
Frazier-® believes that infection is surely present although the bacteria may 
have been destro} ed or may be of too low virulence to be isolated Extensive 
phlebitis IS seen following injection of chemical irritants or ligation of veins 
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It occurs so generally in certain types of very large veins that I cannot at- 
tribute its occurrence to a lack of asepsis Skin incisions for ligation of 
varicosed internal saphenous veins are almost invariably very slow in healing 
and have every appearance of a low-grade infection 

Homans’ outstanding contributions^! on thrombophlebitis and lymphangitis 
stress as important the fact that the lymphatic vessels follow very closely the 
course of the large venous trunks Kaufmann maintains that phlebitis is a 
lymphangitis of the vein wall The lymphatic channels in the lower ex- 
tremities constantly convey organisms from the toes, feet and leg to the 
groin although their presence or source may not always be apparent The 
marked tortuosities and dilatations of varicose veins contribute to stagna- 
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Fig I — Diagrammatic explanation of reopening of lumen of a thrombosed vessel 
A — Normal \ein with intact intima B — Partial intima destruction with 
thrombosis C and D — Proliferating endothelium of intima and contraction of the 
thrombus away from the uninjured wall of the \ein enlarges the recurrent lumen 
E — Lumen of vein larger than normal due to the stretching of the thinned out un 
injured wall bj the restored circulation Remainder of old \ein replaced by con 
traded fibrous tissue is seen at the left of the new lumen 

tion of the blood circulation and subsequent lowered resistance of the sur- 
rounding tissues A similar disturbance of lymphatic circulation exists with 
stored-up latent infection Swelling, induration, fibrosis, eczema, ulcera- 
tion and infection are therefore prone to occur m these tissues I am con- 
vinced that the same factors, such as trauma, ligation, or injection of chem- 
ical irritants, responsible for damaging the intima of the vein, simultaneously 
activate the latent infection^^ the accompanying lymphatics This results 
111 the clinical picture of thrombophlebitis Clinical experience confirms such 
a course of events with gradual subsidence of the inflammatory reaction 

Subsequent Fate of Tin ombosis —The primary obliterating thrombus m 
every case soon contracts This contraction is inseparable from fibrin forma- 

84 



RECURRENCE OF VARICES AFTER THROMBOPHLEBITIS 

tion and occurs whether the clot is in a blood-vessel or in a test tube With 
firm attachment of the thrombus to the vessel wall a puckering of the vein 
and overlying skin is commonly observed, and when insufficient attachment 
IS present, the contraction will leave a space between the wall and the 
thrombus (Fig i ) Rapid recurrence of varices after thrombophlebitis 
can be definitely attributed to a shrinking away^^ of a thrombus from the 
vessel wall (Fig 2 ) Proliferating endothelium then covers the exposed 
surface of the thrombus so that the lumen of the vein is reestablished 

Partial or complete absorption of thrombi occurs due to the proteolytic 
action of disintegrating leucocytes The larger the proportion of leucocytes 
present in a stagnant or infectious thrombus the more frequent and rapid will 



be the absorption Conversely, a selective platelet or mixed clot uncomplicated 
by infection is less likely to undergo this process No doubt, many cases of 
recurrence of varices following thrombophlebitis can be explained on this basis 
Organization of thrombi with or without canalization is the only alterna- 
tive of absorption The time required for the changes in the thrombus to 
take place m this stage is variable Such factors as the condition of the cir- 
culation, general condition of the patient are in the present discussion pre- 
sumed to be within normal limits The process of organization involves fatty 
degeneiation and necrosis of the leucocytes, decolorization of the red cor- 
puscle and absorption of the haemoglobin, and finally replacement of the 
platelets by fibrous deposits Accordingly, absence of proteolytic ferments 
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and the predominance of platelets m a white clot furthers fibrous replacement 
of a clot This fibrosis occurs as an ingrowth of vascular granulation tissue 
from the sub-endothehal connective tissue As this becomes dense and m 
the complete absence of intima, contraction of the fibrous tissue will perma- 
nently obliterate the vessel Deposition of lime salts leads to phlebolith 
formation 

Canalization of an organizing thrombus proceeds from the site of intact 
intima Even the report from Holman’s clinic^'' discrediting the possibility 
of obliterating veins permanently by means of a thrombophlebitis fully 
describes and illustrates recurrences as pioceeding from uninjured intima 
Solid buds of proliferating endothelium grow into a thrombus, open to 



Fig 3A Fig 3B 

Figs 3A and B — Excised specimens of old fibrotic internal saphenous \ ein from the site of 
injection three years previous (A) — Photomicrograph showing complete fibrosis and a few en 
dothelial lined capillaries (a) In serial sections these capillaries were non continuous and some 
appeared as blind bloodless areas Absence of intima accounts for the permanence of the obliteration 

form a lumen, and becoming confluent reestablish the lumen of the vessel 
Both Kaufmann and Aschoff emphasize the importance of intact intima 
for organization and canalization Naturally, the more intima that re- 
mains uninjured in the presence of a thrombus, the more rapidly will 
canalization and recurrence of the varices proceed With the intima com- 
pletely destroyed around the entire circumference of a vein for a consider- 
able distance, reopening of the lumen by this process is not likely How- 
ever, isolated blind and bloodless endothelial-hned spaces may be fre- 
quently observed microscopically m old fibrosed thrombi These are easily 
misinterpreted and reported as canalization unless serially studied or grossly 
examined These spaces are due either to non-communicating capillaries 
supplying the scar tissue or to the metamorphosis of lymphocytes^® to fibro- 
blasts and then to endothelium There is a wide difference of opinion among 
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investigators as to the source of endothelium and fibroblasts Fig 3 A il- 
lustrates such findings in a thrombus three years old and the spaces are not 
continuous in serial sections Probability as to the permanency of oblitera- 
tion m an organizing thrombus depends largely upon the extent and com- 
pleteness of intima destruction The time required and the degree of re- 
currence of varices in clinically indistinguishable forms of thiombophlebitis 
therefore varies 

Ciitical Analysis of the Common Types of Thiombophlebitis — As to 
the possibility of recurrences of varicose veins With a knowledge of the 
aforementioned clinical and experimental facts a better idea may be had as to 
what end-results may be expected in any case of thrombophlebitis I will 
briefly correlate these facts 111 explaining recurrences 111 the most commonly 
observed etiological forms of thrombophlebitis 

Post-opei ative Tin ombo phlebitis — Ligation or clamping of bleeding ves- 
sels especially as is seen following pelvic operation^® may be the point of 
origin of extensive thrombosis Contusion of varicose veins m handling 
the patient or m the course of the operation may likewise cause a limited 
interruption or damage of endothelium with resulting thrombophlebitis dur- 
ing convalescence The presence of an inactive circulation with stasis of 
the blood m the large veins due to the patient being confined to bed furthers 
extension of the thrombus Consequently, a typical red clot develops which 
usually undergoes rapid absorption or organization The possibility of infec- 
tion except 111 suppurative cases is not so great as is generally believed al- 
though a bacteraemia or contamination at operation may produce an infection 
of the vessel wall This will be considered under infectious thrombophlebitis 
Canalization of the thrombus proceeds by proliferation and ingrowth of 
abundant uninjured endothelium underlying the thrombus In general, there- 
fore, this form of thrombophlebitis is followed by early recurrence of the 
varices 

Bacteiial Tin ombophlebitis — Organisms, from a bacteraemia or from the 
surrounding tissues, may destroy sufficient intima for thrombosis to occur 
Confinement of the patient to bed contributes to red thrombus formation 
The infection still further increases the number of leucocytes m the develop- 
ing thrombus Proteolytic action of the numerous degenerating leucocytes 
produces rapid absorption of the thrombus Recurrences of varicose veins 
aie seen within two to four months 

Ligation Tin ombophlebitis — Ligation of vaiicose veins as an adjuvant to 
the injection treatment of veins has become quite popular De Takats-*^ 
has been especially enthusiastic regarding this practice although Linser,^® 
m the course of 50,000 injections, writes disapprovingly of its use McPhee- 
ters^^ also objects to ligation and believes that it contributes to failures m 
the injection treatment I have observed a number of ligation cases oper- 
ated by a colleague where in spite of subsequent injections, recurrences of 
veins commonly occurred (Fig 4 ) The limited break m the intima due to 
the ligature gave rise to thrombus formation, but the coincident retarded 
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circulation contributed to red thrombus formation and rapid absorption No 
doubt recurrences are delayed by the ligation but the lack of extensive intima 
destruction provides sufficient endothelium for proliferation and canalization 
to occur Therefore, both absorption and canalization may be expected to 
hasten recurrences 

So-called Spontaneous Tin onihoplilehitis — No etiological factor can be 




Fig 4 — Reopened veins following ligation thrombophlebitis (six months) The site of the 

ligation scars (L S ) is apparent 


found to explain the occurrence of many cases of thrombophlebitis^^ , the 
absence of any definite cause places these cases m this category No doubt 
damage of the mtima predisposed to the condition irrespective of whether or 
not a cause could be found Theoretically, a healthy individual may have a 
transitory bacterxmia without its presence being manifest Also a slight 
trauma to the poorly nourished tissues around varicose veins may pass un- 
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noticed However, the intima damage when the cause is undeterminable is, 
very likely, limited in extent so that sufficient endothelium remains for pro- 
liferation and rapid recurrence of veins Incapacitating the patient results in 
red thrombus formation, which further hastens the disappearance of the 
primary obliterating thrombus by absorption 

Chemically Induced Thrombophlebitis for Permanent Obliteration of 
Vaiicose Veins — Numerous chemical irritants are advocated for injection 
into varicose veins to damage sufficiently or destroy the intima for throm- 
bosis to follow These include hypertonic sodium chloride, sodium salicylate, 
quinine and urethane, dextrose, levulose-dextrose and sodium morrhuate 
Each has been enthusiastically repoited m the literature as superior to the 
others However, the primary object of any of them is to destroy the intimal 
lining of the vein Limited damage^^ of the intima may be followed by a 
primary obliterating thrombus but its occurrence cannot be held as a criterion 
as to the permanency of the obliteration The technic of injection must 
assure extensive loss of endothelium which is uncertain in the presence of 
blood dilution The advocates of the powerful necrosis-producing solutions 
such as hypertonic sodium chloride or sodium salicylate report a greater per- 
centage of primary obliterating thrombi because these solutions do not require 
that the veins he completely bloodless Still, the danger of necrosis and 
severe pain makes the necessary technic for injection less certain of extensive 
intima destruction The less powerful solutions such as the dextrose or 
levulose-dextrose require a bloodless area but the solution can be safely held 
in contact with the intima long enough to assure adequate intima damage 
The successful use and efficacy of the sugar irritants depend upon the skill 
and technic employed, as has been fully described elsewhere The more 
completely the intima is destroyed the more certain will the primary thrombus 
permanently obliterate the vessel 

The type of primary thrombus formation is determined by the activity of 
the circulation Since we recognize the importance of a platelet thrombus 
m order to avoid proteolytic absorption the circulation must not be retarded 
Adjuvant ligation pressure bandages, recumbent position, elastic bandages, al- 
though recommended procedures, directly interfere with the desired platelet 
thrombus formation Therefore, the activity of the patient should be en- 
couraged after injection and during the time that complete occlusion throm- 
bosis of the vessel is taking place 

Summary — The two essentials for determining the permanency of ob- 
literating thrombophlebitis are (i) the extent and completeness of the de- 
stroyed intima predisposing to the primary thrombus formation, and (2) 
the type of the primary obliterating thrombus 

Extensive destruction of the entire circumference of the intima is essen- 
tial for thrombophlebitis to obliterate varicose veins permanently by the 
process of organization without canalization For injection treatment of 
varicose veins the technic employed, rather than the solution used, is of 
greatest importance to achieve such destruction 
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Proliferating uninjured intima, where only localized damage has led to 
thrombosis, will restore the lumen of the vessel This is the normal physio- 
logical process of organization and canalization and is the basis for recur- 
rences in most cases of thrombophlebitis A stagnant red clot may undergo 
rapid absorption Ligation, recumbent position, pressure bandages, or elastic 
stockings retard the circulation m varicose veins, thereby furthering the 
formation of stagnant red thrombi 

Activity of the circulation during thrombus formation furthers the devel- 
opment of a vhite or mixed platelet thrombus This tvpe is most likely to 
produce permanent fibrous obliteration of the vein 

Alicroscopical study of biopsj sections of obliterated veins should take 
into consideration the site of origin of the thrombus At a distance from this 
point the intima is not disturbed and proliferation of the intact intima pro- 
duces canalization of the thrombus Permanence of obliteration of varicose 
reins b}”- means of the injection treatment must be studied from sections re- 
moved at the site of the injection of the chemical irritant 


CONCLUSIONS 

Post-operative, infectious, ligation and so-called spontaneous throm- 
bophlebitis are usuall) followed by organization and canalization of the 
thrombus r\ ith restoration of the lumen of the vessel The limited damage to 
the intrma causing thrombus formation and confinement of the patient to bed 
influences the rapidit} of recurrences of veins 

Annular and extensive intima damage in chemically induced throm- 
bophlebitis is necessar} for permanent obliteration of varicose veins Other- 
wise retraction of the thrombus an ay from the undamaged wall or prolifera- 
tion of uninjured intima will restore the lumen of the vessel 

When recurrences are obsen'^ed another injection at that site should assure 
destruction of the remaining intima 
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KEPORT BASED UPON TWENTY-FIVE CASES OF MALIGNANT TUMORS 

OF THE KIDNEY 

By Joseph A Lazarus, M D 

OF New York, N Y 

There are few chapters in urology that are quite as discouraging to the 
surgeon as the chapter dealing with malignant tumors of the kidney While 
malignant tumors occurring anywhere in the body, when considered as a 
group, give therapeutic results that are far from satisfactory, it is difficult 
to understand why neoplasms of the kidney offer such dismal prospects as 
regards end-results following their extirpation Until such a time when the 
true causative agent of new growths is ascertained, any advance in the 
treatment of these lesions must of necessity depend upon bits of informa- 
tion obtained from the clinical observations of physicians actually engaged 
in treating such cases Statistical analyses of groups of cases, regardless of 
their size, coming from clinicians sufficiently interested to carefully record 
their observations, procedures and results must eventually serve to throw 
some additional light upon the subject which is at present engaging the 
patience, skill and ingenuity of cancer research workers the world over It 
IS for the purpose of placing upon record observations based upon a series 
of twenty-five malignant tumors of the kidney that this paper is presented 


CLASSIFICATION OF RENAL TUMORS 

I — Tumors of the Kidney Proper (A) Involving Parenchyma i Ade- 
noma (a) Cystadenoma (b) Papillary adenoma (papillary cystadenoma) 
2 Carcinoma (o) Nodular forms (b) Diffuse carcinoma (c) Multiple 
carcinomata (d) Lymphangitis carcinomatosis (B) Involving Stroma 
I Benign (a) Lipoma (&) Fibroma (c)Myoma (d) Angioma 2 Ma- 
lignant (sarcoma) (a) Spindle cell (&) Embryonic Tumors — (i) Adeno- 
myosarcoma (Birch-Hirschfeld ) (2) Adeno-myochondrosarcoma (Wilms ) 
(3) Teratoma (C) Hypernephroma i Benign 2 Malignant (Grawitz ) 
II —Tumors of the Renal Pelvis (A) Of Epithelial Origin i Papil- 
lary carcinoma 2 Prickle-cell carcinoma (B) Of Connective-tissue Origin 
i Lipoma 2 Lymphangioma 3 Fibrosarcoma 

Although some writers classify cysts along with renal neoplasms, they are 
purposely omitted m this outline because of the fact that the writer con- 
siders them as due to retention resulting from inflammatory changes, or to 
congenital defects rather than to actual metaplastic or hyperplastic cellular 

changes , 

Adenomata — Renal adenomata are more of academic interest than o 

clinical importance They usually occur 111 groups in the renal cortex in older 
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individuals and give rise to no symptoms Histologically they appear as 
clusters of epithelial cells arising from the renal tubules with or without acini 
They are white, brown or yellow m color and vary from pea size to the size 
of walnuts Occasionally, they undergo cystic changes and are then desig- 
nated as cystadenomata They frequently are seen m contracted kidneys 
Some of these tumors show papillary tendencies and are then designated as 
papillary adenomata or as papillary cystadenomata Papillary adenomata 
frequently undergo fatty and malignant changes as a result of which they 
carry a poorer prognosis than do the cystademomata 



Fig 1 — Squamous cell carcinoma Sagittal view of kidney 

Caicmoma — Primary renal carcinomata arise from the epithelial cells of 
the tubules or of Bowman’s capsule, usually occur m one kidney and are not 
infrequently associated with calculi These tumors may appear m a variety 
of forms The nodular form designated by the Germans as “Knotformen” 
usually results from renal adenomata which have undergone malignant 
change When the carcinoma arises from the tubular epithelium, it spreads 
diffusely through the renal parenchyma, giving rise to a large kidney, and 
shows a marked tendency toward infiltration Such tumors undergo regres- 
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sive changes such as fatt} degeneration, haemorrhages, calcification and 
necrosis, iihich explains the frequent occurrence of cj^sts within them Such 
a tumor bears the designation of diffuse carcinoma of the kidney, or, as the 
Germans call it, “carcinoma adenomatoides,” because of the tendency of the 
tumor-cells to arrange themselves in pseudo-gland formation IMuItipIe car- 
cinomata of the kidney are usuall) secondary or metastatic They occur as 
round tumors in the cortex and histologicall} are of similar construction to 
the parent growth (Fig i ) 

There is a t}'pe of carcinoma designated as “Ijanphangitis carcinomatosis” 
which is of unusual clinical significance In this type of invohement, the 
kidney is secondaril} invaded from a pnmaiw lesion situated in a neighbonng 
organ such as the stomach or retroperitoneal lymph-nodes, the extension 
proceeding along the course of the lymphatic channels It is of interest to 
note that in the kidneys the hmphatics are closely attached to the walls' of 
the veins but not the arteries, so that in looking for eiidence of this t}pe of 
renal miasion, special attention should be paid to the mam venous channels 
of the kidneys and particular!} to the arcuate veins 

Tiiinois of Connective-tissue Origin — The benign group of connective- 
tissue tumors are of little importance Lipomata of the renal capsule are 
common and may attain large size , w'hile those occurring m the renal substance 
are very' rare, usuall) congenital and appear as small yellow tumors most fre- 
quently situated in the cortex Not infrequently the) occur as mixed tumors, 
namely as hpomyomata or as hposarcomata Fibromas are also common and 
appear as small round, w hitish, elastic, homogeneous nodules situated in the 
cortex or medulla Mxomata are most frequent!) found in the medulla, 
while the angioma w hich is exceedingly rare is found on the outer surface of 
the kidney and usually associated w ith malignant tumors involving that organ 

The malignant variety constitutes an interesting and important group of 
renal neoplasms The majority' of them are of congenital origin and occur 
most frequently among children They may grow to enormous size and dis- 
place most of the abdominal viscera In appearance these tumors are w hitish 
or pinkish in color, of soft consistency and rich in blood-A essels Although 
occurring m adults, the spindle-cell and round-cell sarcomata are also encoun- 
tered m children Occasionally they' occur in combination with adenomata 
and are then designated as adeno-sarcoma The group of embryonic tumors 
consisting of the adeno-myosarcoma (Birch-Hirschfeld), adeno-my'ochondro- 
sarcoma (I^hlms), and the teratoma occurs practically ahvays m infants and 
young children As indicated by their respective designations, they are all 
mixed tumors 

Various theories have been advanced to explain the origin of these mixed 
tumors, but the one that seems to bear the most credence is the theory' main- 
taining the incorporation of a fragment of the somatic plate, especially that 
part w hich represents the anlage for spine, ribs and muscles into the anlage 
of the renal parenchy'ma, w ith subsequent malignant changes of one or more 
of the included components At times these mixed tumors neier actually 
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invade the renal parenchyma but rather grow into the hilus, pushing the 
kidney aside or invaginatmg the kidney as a fist would when pushed into a 
balloon They show no tendency to invade the renal pelvis, as a result of 
which urinary symptoms are absent Any component of the tumor may take 
on malignant properties, thus giving rise to sarcoma or carcimona, which 
explains the variation of structure of metastases from these mixed tumors, 
since the histological architecture of the metastases resembles the parts of 
the parent tumor which have undergone malignant change 

Hypernephroma — Grawitz noted and described a round, circumscribed, 
well-encapsulated tumor varying m size from that of a cherry to the size of 
a walnut, of sulphur-yellow color and usually situated m the renal cortex, 
and designated it as “struma lipomatodes aberrata renis,” believing it due 
to a congenital inclusion of mi aberrant adrenal rest within the kidney sub- 
stance (benign hypernephroma) 

In contradistinction to this benign growth, which is of rare occurrence, 
there is a malignant tumor of almost identical histological architecture to the 
benign tumor which for many years has been known as hypernephroma This 
tumor differs from the Grawitz tumor m its tendency to invade the renal 
vein and pelvis and to grow through its capsule It is this growth which 
constitutes by far the vast majority of renal tumors and practically always 
occurs m adults In size, the tumor vanes from that of a nut to the size of 
an adult head, and shows a great tendency to haemorrhage, necrosis and 
softening which accounts for its brownish and reddish discoloration, and also 
explains the frequency of cavitations within the tumor 

Microscopically, it is almost impossible to differentiate between the be- 
nign and malignant forms Like the adrenal the architecture of this growth 
consists of a stroma rich m capillaries, and cords or groups of large poly- 
hedral cells, many of which are rich in fat globules Occasionally the strands 
of cells arrange themselves m ring formation, the lumina giving them the 
appearance of glands Papillary formations are not uncommon A 
pathognomonic feature of the malignant hypernephroma cell is its richness 
in glycogen This is beautifully demonstrated by staining with best glycogen 
stain — the glycogen granules appearing red When stained with iodine the 
granules turn brown — a reaction shown by no other cancer tissue To 
obtain this reaction the tissue must not be soaked m water before staining, 
since water washes out the glycogen The specimen is best immersed m 
alcohol The foamy and transparent appearance of the cell protoplasm is 
due to its glycogen content 

A great diversity of opinion exists concerning the exact etiology of the 
malignant hypernephroma Opposed to the theory advanced by Grawitz, and 
supported by Kostenko and others explaining the development of the tumor 
on the ground of adrenal inclusion, there are such observers as Stoerk, 
Sudeck, Lubarsch and others who maintain the nephrogenic origin of the 
growth, stating that the tumor arises from the tubular epithelium of the 
kidney and has nothing to do with the adrenal gland Zehbe, for example, 
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while favoring the nephrogenic origin of this tumor, differs from Stoerk 
in maintaining that it represents a compensatory reaction on the part of 
the renal epithelium In view of the absence of agreement as regards the 
etiology of the neoplasm, it seems best for the time being to designate the 
tumor as a nephroma rather than hypernephroma 

Chmcal Course of Malignant Renal Tumois — The chief outstanding 
feature of malignant renal tumors is their propensity of breaking into the 
renal vein so that at autopsy or operation one frequently sees a thrombotic 
plug laden with tumor-cells projecting into the renal vein and not infre- 
quently into the vena cava The sites of predilection for metastases which 
are very common m cases of hypernephroma and renal carcinomata are the 
lungs and liver Such metastases can appear years after the extirpation of 
the primary focus The skeletal system is not infrequently invaded by metas- 
tases from hypernephromata leading to spontaneous fractures and to com- 
pression of the spinal cord when the deposits are in the vertebral bodies 
Regional lymph-nodes and brain are occasionally involved 

The presence of an associated hydrocele indicates a plugging of the 
spermatic vein by a malignant thrombus Occasionally a varicocele may 
result from pressure of affected nodes or of the tumor itself upon the sper- 
matic vein 

When the tumor breaks into the renal pelvis it makes its appearance there 
in the form of nodules or polyps which may block the ureteropelvic juncture 
and lead to the formation of a large hydronephrosis Necrotic portions of 
the tumor may become calcified, detach themselves from the tumor mass and 
pass down the ureter as true concretions 

Invasion of adjacent organs such as the colon, adrenal and diaphragm may 
occur m the event the tumor breaks through its fibrous capsule Such an 
occurrence is not at all infrequent m adults In cases where tumors have 
grown to large size there occurs a displacement of intra-abdominal organs, 
particularly the ascending or descending colon, a condition readily discernible 
from abdominal examination 

Urinary changes may be entirely wanting in cases of renal tumors, espe- 
cially in children, where the only symptoms are pain and the presence of a 
tumor In the adult the chief outstanding symptom is hsematuria This 
symptom, according to Gar re-B orchard (Lehrbuch d Chir , Leipzig, Vogel, 
1920), occurs as an early symptom m 70 per cent of cases Attacks of renal 
colic may accompany haematuna in the presence of blood clots but as a rule 
the hsematuria is painless Local pain over the affected kidney was seen in 
68 per cent of the cases in this series and is usually a late symptom 

Diagnosis — ^While the diagnosis of renal neoplasm is easily made in ad- 
vanced cases, it may tax the skill, patience and ingenuity of even the most 
skilled urologists to diagnosticate the disease in its incipient stage And yet. 
It IS only m the early stages that diagnosis holds forth any hope of ultimate 
therapeutic success 

Realizing that hsematuria constitutes the outstanding symptom of this 
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disease, varying from 70 per cent (Garre-B orchard) to 84 per cent in this 
series, it becomes encumbent upon the clinician to subject every patient that 
presents himself complaining of hsematuria or showing the presence of 
erythrocytes in the urine to a thorough and painstaking examination in order 
to locate the source of the bleeding To treat such a patient expectantly with- 
out properly evaluating this sympton is certain to court disaster Twenty- 
four per cent of the patients m this series applied for urological study one 
year or longer after the appearance of symptoms This m itself is sufficient 
evidence that hsematuria is not yet recognized by the general profession as a 
sufficiently important symptom to warrant a complete urological study To 
those familiar with this type of disease, it is not unusual to have a patient 
state that his initial hsematuria occurred two or more years prior to operation 
Assuming, then, that a patient presents himself with an initial attack of 
hsematuria and is referred for urological study To the urologist hsematuria 
brings to mind four conditions of which hsematuria is an outstanding symp- 
tom, namely tumor, tuberculosis, stone, and so-called idiopathic hsematuria 
(calyx-pyelitis) The presence of bladder ulcerations, a moth-eaten ap- 
pearance of one or more of the cahces on the pyelogiam and tubercle bacilli 
in the urine suffice to clinch the diagnosis of tuberculosis A renal calculus 
IS easily recognized as a positive shadow on the flat plate or m the case of a 
unc-acid stone as a negative shadow on the pyelogiam In the late stages, 
with a typical spider deformity or filling defect in the pyelogram, neoplasm is 
easily diagnosed and often confirmed by the presence of a mass in the loin 
In the early stages, however, great difficulty is encountered 111 making the 
differential diagnosis between tumor and so-called idiopathic hsematuria 
It IS 111 just such cases that the skill and experience of the examiner are 
required, particularly 111 interpreting pyelograms Upon the proper evalua- 
tion of a filling defect in a pyelogram, be it ever so insignificant, may depend 
the solution of a baffling case and the establishment of a correct diagnosis 
of a small renal tumor Yet cases are seen by urologists of great clinical 
experience where the cystoscope establishes the presence of bleeding from 
one kidney and yet wheie repeated pyelograms fail to show any deviation 
from the normal, and where tubeiculosis and stone can be positively elimi- 
nated Just what IS to be done in such cases ^ At times one may note, upon 
careful reading of a well-taken flat film, a bulge on the convex border of the 
renal silhouette (Case K J , of this series) which will suffice to warrant 
operation on the suspicion of the presence of a renal tumor which has not as 
yet invaded the pelvis or cahces (Fig 2 ) A globular appearance or pear- 
shaped enlargement of one renal pole seen on the flat film may make the 
diagnosis, while not certain, at least tentative Repeated cystoscopical exami- 
nations and pyelograms taken at short inteivals must be resorted to in cases 
where unilateial hasmaturia has been found and where the diagnosis rests 
between tumor and idiopathic hcematuria Should no change occur in the 
urological findings after a lapse of approximately four months, it is the 
opinion of the writer that exploratory operation is indicated 
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This brings up the question of renal exploration and the proper procedure 
to follow in the event that the surface examination of the kidney fails to 
disclose the presence of a tumor Should the kidney be incised and explored 
or should it be removed ^ The risk involved in a splitting exploratory opera- 
tion of a kidney is recognized by any experienced urological surgeon, and 
while it was a common procedure even up to a decade ago, it is now infre- 



Fig 2 —Flat plate Note bulge on the con\ex surface of the kidney (Operation — adeno carcinoma ) 

quently employed This procedure is permissible, however, where on palpa- 
tion of the kidney any suspicious induration is felt tvithin the renal mass 
Yet It IS in just such a kidney where m spite of a splitting operation a minute 
tumor may escape detection and later may be ascertained at autopsy It 
appears to the ivriter that in choosing between an exploratory splitting opera- 
tion on a suspected kidney with negative findings and a nephrectomy on sus- 
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picion that a tumor may be present, it is probably better judgment to follow 
the latter course, provided, of course, the other kidney has been found, prior 
to operation, to be capable of sustaining life 

Absolute diagnosis of so-called idiopathic heematuria which most recent 
investigation has shown to be due to an ulcerating pyelitis involving the 
terminal calices (calyx-pyelitis) (Ceelen) can be made by the process of 
elimination or by histological study of the extirpated kidney Nephrectomy in 
such cases is done either upon the ground of mistaken diagnosis or for the 
purpose of preventing death from alarming haemorrhage Chagrin and regret 
have fallen to the lot of those surgeons who handle urological cases and who 
are unfortunate enough to have removed a bleeding kidney and to find on care- 
ful histological study a calyx-pyehtis The satisfaction, however, derived from 
finding a small carcinoma around a papilla in a kidney removed upon suspicion 
of being the seat of a neoplasm partially compensates for the regrets 

Tumois of Renal Pelvis — The most characteristic tumor involving the 
renal pelvis is the papillaiy carcinoma which corresponds in its histological 
architectuie to the papillary carcinoma of the bladder It may grow into the 
renal parenchyma and be mistaken for a primary renal tumor A tumor of 
this type found within the renal parenchyma is prima facie evidence that it 
had originated within the pelvic mucosa 

Occasionally one finds a pnckle-cell carcinoma within the renal pelvis 
usually associated with piesence of a calculus, or some other form of irritant 
Lipomata, lymphangiomata and fibi osarcomata are of rare occurrence 
within the kidney pelvis The lipoma may be benign oi malignant (hposar- 
coma), the lattei giving rise to distant metastases The metastatic deposits 
are identical in stiucture to the saicomatous component of the parent growth, 
but in addition may show the piesence of fat cells which are carried along 
with the malignant cells in their migiation from the paient tumor 

H^matuiia is the initial symptom in the vast majority of cases Secon- 
daiy hydio- or hemato-nephrosis is of frequent occurrence in pelvic tumors 
as a lesult of then tendency to obstruct the ureteiopelvic juncture According 
to Mock (J d’Urol , vol in, p 5, 1913), two-thirds of the primary pelvic 
tumois give rise to this complication Unilateral hsematuria established by 
cystoscopy accompanied by a filling defect involving the renal pelvis only 
suffices to make the diagnosis of pelvic tumor suspicious In the presence of 
a hydronephrosis the diagnosis becomes more certain 

STATISTICAL ANALYSIS OF PRESENT SERIES 

Table I 


Symptoms 

Number of Cases 

Percentage 

Hrcmatuna 

21 

84 

Loss of weight 

14 

56 

Renal pam 

17 

68 

Tumor 

14 

56 

Varicocele 

3 

12 

I^Iales 

17 

68 

Females 

8 

32 
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Summary — Malignant tumors of the kidney occurred three times more 
frequently m men than m women The outstanding symptom is haimaturia, 
which occurred m 84 per cent of the patients In slightly more than one-half 
of the patients there was a history of loss of weight, and m 56 per cent of 
them a tumor was noticed Seventeen, or 68 per cent , complained of pain 
m the affected kidney 


Table II 


Duration of Symptoms 


Prior to Operation 

Number of Cases 

Percentage 

I month or less 

3 ) 


I to 6 months 

( I year or less 

68 

6 to 12 months 



I to 2 years 

0 

0 

Over 2 years 

6 

24 

Duration unknown 

2 

8 

Summary — Seventeen patients (68 per cent ) have had their symptoms 

one year or less prior to operation or examination, and of this number eleven 

(44 per cent ) showed symptoms 

over one month, and three, or 

12 per cent , 

had symptoms over six months 

Six patients (24 per cent ) piesented their 

initial symptoms two years or longer before the diagnosis was made 


Table III 


Positive Diagnostic Signs 

Number of Cases 

Percentage 

Tumor 

14 

S6 

Deformity m pyelogram 

24 

96 

Reduced ’phthalem concentration 

3 

12 

Blood from ureter catheter 

12 

48 

Varicocele 

3 

12 

Metastases before operation 

3 

12 

Summary — The outstanding diagnostic sign of renal tumor is a deformity 

in the pyelogram seen in 96 per cent of the cases, while the 

presence of 

a palpable tumor was ascertained 

in 56 per cent The presence 

of bleeding, 

as determined by the passage of 

a ureter catheter, occurred in 

48 per cent 

An interesting feature of this 1 

chart is the fact that only three patients 

showed reduced ’phthalem concentration from the affected kidney 


Table IV 


Age Incidence 

Number of Cases 

' Percentage 

First decade 

0 


Second decade 

0 


Third decade 

0 


Fourth decade 

I 

4 

Fifth decade 

5 

20 

Sixth decade 

9 

36 

Seventh decade 

9 

30 

Eighth decade 

I 

4 
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Summary — The largest number of cases seen in this group occurred in 
the sixth and seventh decades, a combined incidence of 72 per cent 


Table V 


Treatment and Side Involved 

Number of Cases 

Percentage 

Nephrectomy 

19 

76 

Inoperable 

2 

8 

Refused operation 

4 

16 

Post-operative X-ray treatment 

14 

56 

Right kidney 

13 

52 

Left kidney 

12 

48 

Summary — The right kidney was practically 

as frequently involved 

as the left (13 to 12) Only two patients of this 

series were considered 

inoperable because of the presence of hopeless metastases Of the nineteen 

patients operated upon, fourteen 

were subjected to deep Rontgen therapy 

after operation It is the writer’s 

belief that post-operative X-ray therapy is 

of positive value in controlling metastases 



Table VI 


Metastases and Complications 

Number of Cases 

Percentage 

Metastases in lungs 

II 

44 

Metastases in liver 

5 

20 

Metastases in bones 

2 

8 

Metastases in scar 

3 

12 

Subphremc-space infection 

I 

4 

Summary — Most of the metastases occurred in 

the lungs, 44 per cent , 

while the liver was invaded in five patients, an incidence of 20 per cent 

Table VII 


Histological Study of Renal Tumors 

Number of Cases 

Percentage 

Hypernephroma of kidney 

14 

73 7 

Adeno-carcinoma of kidney 

3 

158 

Adeno-carcinoma of pelvis 

I 

53 

Squamous-cell carcinoma of pelvis 

I 

53 


Summary — The vast majority of tumors were hypernephromas, 73 7 per 
cent , while 15 8 per cent showed adeno-carcinoma of the kidney In only 
two cases were the tumors primary in the renal pelvis 


End- results — Based on 21 Patients 
Traced 

Ln ed i month or less 
Lived I to 6 months 
Lived 6 to 12 months 
Lned 12 to 18 months 
Lived 18 to 24 months 
Lned 2 to 3 jears 
Lned over 3 jcars 
Recenth operated on 


Table VIII 


Number of Cases 


I year or less 
9 


Percentage 

429 

143 

95 

19 

95 

48 
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Summary — This chart indicated that 57 2 per cent of the patients of 
this series were dead within eighteen months after the recognition of the 
disease or after operation, while 285 per cent of the patients lived hvo 
years or more following treatment The three patients who died within one 
month were all old men who apparently died of pulmonary emboli Eight of 
the twenty-one patients (38 i per cent ) are still alive, one having passed 
the six-and-one-half-year limit 

Conclusions — A careful analysis of twenty-five patients with malignant 
tumors of the kidneys reveals many interesting facts From a symptomatolog- 
ical standpoint, the outstanding symptom was hsematuria, which occurred in 84 
per cent of the patients Next in order of importance were pain in the 
affected kidney, which occurred in 68 per cent , and the presence of tumor 
m 56 pel cent Three of the eighteen male patients showed the presence of 
a varicocele, an incidence of 12 per cent The incidence of males to females 
was 3 to I The greatest incidence occurred in the sixth and seventh decades 
(72 per cent ) 

A review of Table II shows the interesting and startling fact that at least 
24 per cent of the patients presented sj'^mptoms two years or more prior to 
the institution of the first urological study 

A urological survey conducted upon these twenty-five patients brings to 
light a few outstanding diagnostic signs In 96 per cent of these patients a 
chaiactenstic deformity was noted on the pyelogram A well-defined tume- 
faction of the kidney could be felt in 56 per cent of the cases, while bleeding 
through the ureter catheter introduced into the affected kidney was noted in 
48 per cent of the patients It is of interest to note that although all of the 
kidneys removed showed far-advanced tumors, the ’phthalein concentration 
was reduced m only 12 per cent of the cases 

Nephrectomy was performed upon 76 per cent of the patients examined, 
two cases were inoperable as a result of the presence of lung metastases, 
while four refused operative relief The right kidney was involved in thirteen 
cases (52 per cent ) and the left in twelve cases (48 per cent ) Fourteen 
patients were subjected to post-operative deep Rontgen therapy 

Malignant renal tumors metastasize most frequently m the lungs (44 per 
cent ) , while the liver is involved m 20 per cent of the cases Skeletal 
metastases occurred in 8 per cent of the patients Recurrence of the tumor 
m the scar occurred in three patients, an incidence of 12 per cent 

Hypernephroma is the commonest tumor of the kidney, occurring in 
73 7 per cent of this series Adeno-cai cinoma occurred in three patients 
(158 per cent) Tumors of the renal pelvis were noted m two patients 
(105 per cent), one being adeno-carcinoma and the other squamous-cell 
carcinoma 

A review of the end-results in this group of cases indicates that 57 2 per 
cent of the patients died within eighteen months after the recognition of the 
disease, or after the institution of treatment, while 285 per cent lived two 
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years or more after operation Included in the group of patients who died 
within the eighteen-month period, there were three old men (14 3 per cent ) 
who died of pulmonary embolus Deducting this number which might be 
considered as surgical accidents from the group of twelve, we find that 42 9 
per cent of the patients actually succumbed from causes directly attributable 
to the renal tumors within the eighteen-month period Eight patients (38 i 
per cent ) of the twenty-one who were traced are still alive, one having 
passed the six-and-one-half-year limit 

That surgical intervention has a decided place m the treatment of even 
advanced cases of malignant tumors of the kidney, since most of the cases 
of this series really were advanced, is attested to by the fact that 28 5 per 
cent of the patients included in this series lived two years or more after the 
institution of treatment Yet, the fact that 572 per cent of the patients are 
dead within eighteen months after operation suffices to indicate that there is 
something radically wrong m our method of handling such patients It is 
the opinion of the writer that one of the chief causes accountable for the 
poor results following treatment is the failure to recognize the incipient 
symptoms of this dreadful disease early enough to give the patient the benefit 
of suigery at a time when it would do him the most good Could the public 
and the general practitioner be made to realize the importance of hsematuria 
as indicating a serious ailment of the genito-urmary tract, it is certain that a 
great step forward would be made 111 the early recognition of renal tumors 
It IS also the belief of the writer that urological surgeons could by a bolder 
approach broaden the field of operability m this group of cases, even going 
so fai as to open the renal vein for the purpose of removing a neoplastic 
thrombus A carefully planned course of deep Rontgen therapy following 
extirpation of the diseased kidney carried out over a long period has been 
found a great aid toward the control of metastases The early recognition 
of renal tumors coupled with radical extirpation must lead to a more hope- 
ful prognosis 
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CONGENITAL ABSENCE OF TESTES (ANORCHIA)* 

By Virgil S Counseller, MD and Maurice A Walker, MD 

OF Rochester, Minn 

FROM THE DIMSION OF SURGEBT OF THE MAYO CLINIC 

Few reports have been made concerning the absence of testes In the last 
two decades such instances have been reviewed in Dutch and German litera- 
ture, but not in English, so far as we have been able to discover We believe, 
therefore, that in addition to a description of the two cases we have observed, 
a review of nine previously reported is justifiable 

CASES REPORTED FROM THE LITERATURE OBSERVED AT NECROPSY 

Case I — Cabrol, m 1564, performed necropsy on a man hung for rape He was 
unable to find any testes 

Case II — An anonymous author m 1732, m dissecting the body of a youth who 
had been found dead on the street, found complete absence of testes (Cited by Koop- 
man and by Wildbolz ) 

Case III — Kretschmar, m 1801, dissected the body of a child who had lived eight 
days The scrotum was empty, and there was complete anal atresia , the child had passed 
meconium and fieces in the urine The testes, spermatic cords, and seminal vesicles were 
absent An abnormal opening through the prostate gland connected the rectum and 
urethra 

Case IV — The first American case was described by Fisher in 1839 A man, aged 
forty-five years, had died of pneumonia Immediately after birth, the diagnosis of 
“natural castrate” had been made He had never had sexual desire Necropsy revealed 
a somewhat feminine habitus, with little facial or pubic hair The penis was the size 
of that of a ten-year-old boy The scrotum was small and did not contain testes, the 
tunica dartos, tunica vaginalis communis, and cremaster muscles were normal on both 
sides The vas deferens ended on the left side in a small nodule thought to be the 
epididymis , on the right side, the vas ended in a small, sac-hke dilatation The spermatic 
arteries and veins were so small they were found with difficulty 

Case V — Fnese, m 1841, examined a full-term foetus at necropsv External 
genitalia were absent, and there was no trace of testes, epididjmis, spermatic cords, 
seminal vesicles, or prostate gland 

Case VI — Le Gendre and Bastien, in 1849, found at necropsy of a full-term foetus, 
a small scrotum The inguinal rings were closed, and a spermatic cord was present on 
each side, starting at the external opening and ending blindly m the scrotum Vasa 
deferentia, seminal vesicles, and other organs were normal No trace of testes or epi- 
didymis was found in the body 

Case VII — Godard, in i860, performed necropsy on a man, aged sixty-one years, 
whose voice and habitus had always been of feminine type He had never had inter- 
course, he had no axillary or pubic hair, or beard The penis was thirty -five milli- 
metres long There was no scrotum, and the inguinal canals were empty No trace 
of testes or epididymis could be found The vasa deferentia ran from the prostate gland 
around the urinarj bladder, ending blindly m the peritoneum behind both inguinal 
regions The spermatic vesicles w ere present 

* Submitted for publication May 12, 1932 
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CASKS FROM THE LITERATURE OBSERVED AT SURGICAL EXPLORATION 

Case VIII — Wildbolz, in 1917, reported the case of a man, aged twenty years, 
without testes He had never had mumps or any other infectious disease A change 
of voice had not occurred, he had never had erection, libido, or seminal emissions A 
physician was consulted because of a drawing sensation m the groin He had a feminine * 
habitus, and no facial, axillary or pubic hair _ The prostate gland and seminal vesicles 
were not palpable, the penis was only four centimetres long The scrotum was very 
small , testes were not palpable m it or in the groin . hernias were not present Under 
aneesthesia, bilateral inguinal incisions were made and both inguinal canals were widely 
opened A small but complete left spermatic cord reached well into the scrotum The 
vas deferens was 2 5 millimetres in diameter, ending m a small rounded mass of connec- 
tive tissue, ten by eight by four millimetres A similarly well-developed spermatic cord 
was found m the right inguinal canal, ending at the neck of the scrotum, but without 
any swelling at the peripheral end of the vas deferens The abdominal cavity m the 
region of both internal inguinal rings was thoroughly palpated but a structure could 
not be found that m any way resembled a testis Microscopically, the nodule at the end 
of the left vas deferens was found to be mostly fibrous tissue containing a few atrophic 
tubules, perhaps the remains of an epididymis 

Case IX — Koopman, in 1930, reviewed the subject of congenital anorchia, and 
added one case proved by operation Twins, aged thirteen j’-ears, were brought to him 
in 1922 , both were feeble-minded, and each had a small penis, a small empty scrotum, 
without testes palpable in the inguinal canals Shortly afterward, one of the boys was 
operated on for acute appendicitis No trace of a testis could be found in the inguinal 
canal or in the abdomen The spermatic cord was present on both sides, but with small 
vessels, ending m the skin of the scrotum The prostate gland was present, but the 
seminal vesicles were absent 

cases observed in the mayo clinic 

Case X — A boy, aged fourteen years, was brought to the clinic in August, 1931, 
because the testes had never descended into the scrotum His father had died of 
carcinoma of the bladder The boy had had mumps, chicken-pox, diphtheria, and scarlet 
fever Hernias had not been noticed, but he had recently complained of occasional pains 
in the inguinal regions For about ten years, the boy had been given various proprietary 
pills to “force the testes down ” His general health was excellent 

The patient was well developed and well nourished, was sixty-two inches tall, and 
weighed nincty-six pounds The blood-pressure in millimetres of mercury was 128 sys- 
tolic and 78 diastolic The penis was infantile, the scrotum poorly developed, and the 
symphysis pubis was covered by a large pad of fat Laboratory examinations of the 
urine and blood, including complement fixation, gave negative results The von Pirquet 
test was negative , stereoscopic rontgenograms of the thorax were negative 

The right inguinal canal was opened and explored An external inguinal ring was 
not present In the inguinal canal was found what appeared to be the vas deferens, 
extending throughout the length of the canal, and terminating as an atrophic cord as it 
neared the pubis The entire right lower abdominal region was explored, but no testis 
or vestige thereof was found The inguinal incision was closed Through a left inguinal 
incision, the left lower part of the abdomen was explored, with similar results except 
that a structure resembling the v^as deferens was not found 

Case XI — A boy, aged eleven 3'ears, was brought to the clinic by his parents in 
August, 1931, because neither testis had been palpable m the scrotum Three children 
w ere hv mg and in good health , another had been born dead The parents and their 
immediate ancestors were without inheritable disease or deformity, so far as could be 
ascertained The boy s birth had been normal, and he had always been well except for 
measles, whooping cough, and influenza 
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The patient was well nourished, was fifty-nine inches tall, and weighed ninetj-tuo 
pounds The blood-pressure was I20 s3Stohc and 65 diastolic Testes ’i%ere not palpable 
in the scrotum or elsewhere Hernias were not found and, because of the preceding case 
It w^as suspected that testes would not be found at operation The penis seemed to be 
normally developed for his age He coughed, and a few^ scattered fine rales were heard 
at the base of each lung, stereoscopical rontgenograms of the thorax were negatne 
The complement fixation tests for sjphilis w'ere positive on specimens of blood taken on 
tw'o separate occasions, as follow^s Kline 2+, Kahn 2-f , Kline i-f, Kahn 3-f- The 
patient was sent home for tw'O weeks until his cough ceased, when he returned and 
operation was performed 

The right inguinal canal was opened under gas anaesthesia Testis, spermatic cord, 
or hernial sac w'ere not found in it When the peritoneum w'as incised, a small vas 
deferens could.be palpated which ended at about the site of the internal abdominal inguinal 
ring in a small fatt} nodule, apparentlj a rudimentarj epididv^mis From this region, the 
vas deferens could be followed as it ran postenorh beneath the peritoneum, but no testis 
was found The incision w^as enlarged so that the corresponding region on the left side 
of the abdomen could be palpated from wuthin There, similar structures were found, 
a small vas deferens ending in a rounded fattj nodule, but no testis The right inguinal 
incision W'as closed after exploration 

Comment — Rm tty of Aiiot cJua — Since the testes may he within the abdo- 
men or in the inguinal canal without being palpable, it cannot be determined 
dednitely by general examination that both testes are actually absent The 
true anatomical condition can be accurately ascertained onl^' by surgical ex- 
ploration or by necropsy Besides the eleven cases described, other cases have 
been noted in which the absence of testes was suspected w ithout this anatomi- 
cal proof At least ten such cases have been recorded tv\o W'ere observed 
at The Mayo Clinic According to revnews by Gruber and by Meyer, onl) 
about twenty-three cases hav'e been described in which one testis vas absent, 
as demonstrated b)' necropsy or surgical examination The two cases which 
we now report were observ'ed at the clinic in the same month 

Tt ue Allot cilia — There is a possibility that one or both testes might have 
been overlooked in some of the cases The detailed description of observ'a- 
tions at necropsy seems to indicate sufficiently accurate and careful search 
so that testes would have been found if present Such thorough examination 
of the patients w ho were operated on was not possible How'ever, Scammon 
has stated that after the third month of fetal life, the testis lies in the ihac 
fossa Felix has demonstrated that a testis, if present, will be found in the 
region of the internal inguinal ring and thus will be easily palpable Unde- 
scended or ectopic testes do not he in the region of the kidney, as w as previ- 
ously believed 

Embryonic remains may be found microscopically along the path which 
the testis would take in its descent If such remains are found, their pres- 
ence may be taken as fairty good evidence that the testis was never fonned 
Cause — In our two cases the congenital absence of testes might hav^e been 
due to pre-natal atrophy resulting from intra-uterine disease or trauma, or 
partial or total failure of embr3'onic development of the sex glands 

Our first patient had had mumps , the second patient had a w eakly positive 
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complement fixation test for syphilis Although either of these diseases might 
have caused inflammation of the testes, neither patient had ever had symp- 
toms of scrotal, inguinal, or abdominal inflammation, so far as we could 
learn Furthermore, it is almost inconceivable that any disease process could 
occur, either before or after birth, which would not leave some remnant of 
tissue which could be identified Bagg, even after causing extensive hema- 
tomas of the testis m mice embryos by exposure m utero to Rontgen-rays, 
has always been able to find remnants of degenerated testicular tissue On 
the other hand, Wangensteen, io8 days after ligating the internal spermatic 
artery and veins of dogs, found the parenchymal and interstitial tissues of the 
testis completely replaced by fibrous connective tissue, but he mentioned that 
in at least one animal the epididymis was normal Wangensteen also found 
fibrous connective tissue completely replacing the testis of a youth, aged nine- 
teen years, six years after all vessels except those accompanying the vas 
deferens had been divided in the performance of orchidopexy 



In the cases of anorchia in which the vasa deferentia terminated m small 
nodules of tissue (Cases IV, VIII and XI), these nodules were reported by 
the observers to resemble epididymal rather than testicular structures, al- 
though this opinion was based on histological study only in Case VIII The 
piesence of vasa deferentia leading m the direction of the inguinal canals 
(Cases IV, VI, VII, VIII, IX, X and XI) might suggest normal embryonic 
development followed by disappearance of the testes, perhaps by interference 
with the blood supply comparable to that of Wangensteen’s experiments The 
spermatic vessels, however, were present in four of these cases (Cases IV, 
VI, VIII and IX) 

Polya, m 1902, described an embryonic variation at the site of attachment 
of the epididymis to the testis as occurring m cryptorchids, with three degrees 
of separation (Fig i, a, b and c ) The frequency of different degrees of 
separation of the epididymis from the testis m the mesorchium has been con- 
firmed by Eccles, Moschowitz, Frattin, Zipper and Wangensteen Perhaps 
the cases of anorchia represent a fourth and final degree of separation, xvith 
resulting atrophy and disappearance of the testis (Fig 1, d ) The belief 
that anorchia is a developmental defect, not caused by pre-natal disease, is 
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strengthened by its association with congenital absence of the external geni- 
talia (Case V), and with anal atresia and recto-urethral fistula (Case III) , 
the latter is a relatively common abnormality 

Hernia and Anorchia — ^When the matter of hernia was mentioned at all 
(Cases VI, VIII, IX, X and XI), it was stated definitely that hernia was not 
present Eccles found that more than half of all patients with cryptorchidism 
had an associated inguinal herma Therefore, if hernia is absent and the 
testes are not palpable, it should be remembered that, although the testes are 
probably only undescended, they may be completely absent This is of clini- 
cal significance, and should be mentioned to such patients or their relatives 
before orchidopexy is attempted, thus avoiding considerable explanation if 
testes should not be found 

Effect of Congenital Anorchia on the Development of Secondary Sexual 
Char acter tshcs — Three of the subjects described were infants (Cases III, 
V and VI), and three others (Cases IX, X and XI) were too young to draw 
any conclusions in regard to the effect of the lack of testes on the develop- 
ment of the secondary sexual characteristics The first patient described 
was hung for rape, but no further information is available Details of the 
second case were not given Three subjects (Cases IV, VII and VIII) had 
definite failure of development of beard and change of voice, lacked libido, 
and had a feminine habitus It has been known for centuries that these 
secondary sexual characteristics fail to develop when the testes have been 
removed before puberty Hirschfeld has described the appearance of some 
of these characteristics subsequent to removal of sex glands after puberty 
In cryptorchidism, on the other hand, although spermatogenesis is practically 
always absent, the secondary sexual characteristics usually develop normally 
If a boy does not have palpable testes, however, no attempt should be made 
to distinguish cryptorchidism from anorchia If the testes are not in the 
scrotum, Wangensteen and others have emphasized that the optimal time 
for placing them there surgically is between the ninth and eleventh years, 
after any possibility of delayed spontaneous descent has passed, and before 
puberty, which should normally be associated with spermatogenesis and the 
advent of the secondary sexual characteristics 

Summary — Eleven cases of congenital absence of both testes have been 
described, including two of our own The possible causes of anorchia have 
been considered, but no definite conclusion has been reached The only con- 
stantly associated physical finding, in addition to inability to palpate the 
testes, is absence of a congenital inguinal hernia, but this is also frequently 
absent m simple cryptorchidism 
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EXTRA VESICAL URETERAL OPENING CAUSING URINARY 

INCONTINENCE 


By Thomas N Hepbubn, M D 

OF Hartford, Conn 


Urinary incontinence caused by an extravesical ureteral opening- is a 
great misfortune to its unhappy possessor, but if diagnosed, it can be 
easily cured by suigery Its rarity makes it a most intriguing example of 
congenital pathology Therefore, I am reporting the following case, analyz- 
ing the previously reported cases, reviewing the embryology, and drawing 



Fig I — An X ray with a catheter up the right 
ureter and skiodan injected up both ureters Note 
the club shaped foetal peU is of left kidney and the 
ureteral shadou running out under the pubic arch 


conclusions based on this study 

Mrs H S , age twenty-five, mar- 
ried, U S , was admitted to the Hart- 
ford Hospital September 29, 1932, with 
a history of urinary incontinence 

Both parents were deaf and dumb 
Her past history shows a very health) 
life with the exception of the disabilities 
connected with her urinary incontinence 
Married four years — three living chil- 
dren, the youngest three weeks old 

The pi esciit illness dates as far back 
as she can remember She has had to 
wear a pad all the time, but she voids 
normally as well She is a pretty, well- 
built, vivacious young woman — verj 
fond of dancing, and volunteered the ob- 
servation that she could keep drv as long 
as she danced When she sat down 
after dancing she would immediately 
wet herself In order to cure this 
difficulty she has had her bladder ex- 
plored, without benefit, when she was 
sixteen at a large New England Hos- 
pital, and when nineteen had been under 
observation for two weeks at another 
excellent diagnostic centre where she 
was cj'stoscoped by urologists The 
cause of her disability was not discov- 
ered Feeling that she had consulted 
the highest authorities, she had gnen 
up all hope of relief She entered the 
Hartford Hospital to be delivered of her 
third child She was brought to the 


attention to the Urological Department after her delivery 

Local examination revealed a supernumerary ureteral opening m the vestibule m 
the midlme just below the external urethral opening I could not cathetenze this 
opening because of its minuteness but I did succeed in injecting skiodan through a small 
hypodermic needle The picture is seen in Fig i It will be noted that this patient has 


110 



URETERAL OPENING CAUSING URINARY INCONTINENCE 


a normal right kidney I searched for a normal left ureteral opening in this woman’s 
bladder on t\\o occasions but failed to find it M> pre-operative diagnosis was that 
this woman had a normal right kidnej, and a double left kidney Neither of the left 
kidneis was functioning, and the top kidnej w'as of the rudimentarj type and had an 

ectopic ureter opening in the lestibule I advised left nephrectomy because I could 

get no eiidence of a functioning low'er left kidney This advice was accepted The 
operation was exceedingb simple, the kidnei was hardly larger than a large lymph- 
gland (Fig 2) It was a double kidney— each kidney being of the reudimentary type 
Report oil pathological spccunen bj Dr Ralph E Kendall of the Pathological De- 
partment of the Hartford Hospital Congenital anomalj of kidney Double kidney 
Double ureter The specimen consists of a kidney, 6 by 3 bj 2 centimetres, with 

double ureter attached The surface is lobulated The capsule is slightlj" thickened 

and adherent in focal areas On section the upper pelvis is divided into three rudi- 
mentary calyces There is a slight relatne dilatation and its capacity is estimated 
to be at 2 cubic centimetres Renal parenchyma averages i 5 centimetre in thickness 
A narrow, but well-defined, cortical structure can be seen There is a sharp, fibrous 



Fig 2 — Double kidnej ifter renio\al Note the unde\eloped form The ex 
traiesical ureter going to the upper kidne\ 

margin separating the renal parenchyma of the upper and lower portions The in- 
ferior pelvis is somewhat smaller and likewise is divided into three rudimentary calcy'^ces 
It IS estimated to haie less than i cubic centimetre volume The brownish parenchymal 
tissue a\erages 5 millimetres in thickness and no cortical markings can be identified in 
the gross The upper ureter is 7 centimetre in length and 5 millimetres m diameter 
The lower is 5 centimetres m length and 4 millimetres m diameter Each contains a 
well-defined lumen and smooth mucous membrane 

Section of the upper pole of the kidney' show's a parenchy'ma that is essentially nor- 
mal in character The glomeruli are intact The con\oluted tubules show a normal 
cuboidal type of epithelial lining A few of the tubules are slightly' dilated and some 
contain an amorphous pink-staimng material There is no inflammatory' involvement 
and no definite fibrosis There is a sharp, fibrous tissue capsule separating the upper 
and low'er portions of the kidney' In the low'er pole there is an extensive diffuse 
fibrosis through the parenchyma separating and distorting the tubules Many of the 
tubules are atrophic , others are slightly' dilated w'lth an atrophic lining epithelium 
Glomerular tufts are very' few, only one-half dozen being found in several sections 
These are atrophic and fibrotic Both ureters and pelves have a normal 
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scopical structi^re The epithelial lining is characteristic and a smooth muscle coat 
though somcvvhat atrophic, is complete No inflammatory reaction is seen 

Analysis of Previously Repotted Cases — ^This congenital error has been 
reported 103 times — thirty-nine at autopsy, sixty-four in the living Thirty- 
three cases were in males and seventy cases were m females Of the cases 
found m males thirty-one were found at autopsy Only two were recog- 
nized m the living — Day’s and Chute’s cases 

The Locations of the Exhavesical Opening in the Male Cases Weie 
In prostatic urethra, twenty-four cases, m prostate, two cases, m seminal 
vesicle, five cases , in ejaculatory duct, two cases The reason why it is dis- 
covered in males largely at autopsy is because the fluid from the extravesical 
opening finds its way into the prostatic urethra and is forced back into the 
bladder by the strong external sphincter, so that 'there is no incontinence Of 
the seventy cases in females, nine were found at autopsy 

The Locations of the Extiavesical Opening in the Female Cases zueie 
In the vestibule near urethral meatus, fifty-three cases , in the urethra, twelve 
cases , openings not found, five cases 

Type of Kidney Having Extiavesical Uieteial Opening — ^Wherever the 
renal end of an extravesical supernumerar}! ureter has been described — either 
by pyelogram, or at renal exploration, or at autopsy — it has been described 
as ending m a rudimentary kidney or pus sac with rudimentary renal cortex 
Wherever the renal end of an extravesical ureter leading to a single kidney 
has been described, we find that three led to fused kidneys — one led to a 
sac, one was atrophic In the other cases no description of the kidneys is 
given 

Embryology — The embryological development of these extravesical ureter 
openings gives an explanation for their occurrence and a suggestion as to 
their treatment Text-books in embryology (Keibel and Mall, Prentiss and 
Arey) show the transition of the mesonephric system and cloaca into the 
metanephne system, bladder, genitals and rectum The cells on the pos- 
terior lateral wall of the Wolffian or general excretory duct have the poten- 
tiality in one area of growing into the ureter and pelvis and calyces A little 
farther down on the Wolffian duct are the cells which develop into the genital 
tract The ureter starts normally from the general excretory duct as a little 
bud which protrudes upward and backward On the tip of this bud are the 
cells which develop into the calyces and collecting tubules Should this 
ureteral bud start lower down on the Wolffian duct in the genital area, its 
opening would then be not in the bladder, but into some of the genital organs 
If female, it might open into the urethra or vestibule While many ac- 
counts use the name vagina as place of ureteral opening, I find no case actually 
opening into the vagina — i e , between the hymen and the uterus This is 
what one would expect as embryologically the female sex organs develop 
from the Mullerian ducts and not from the Wolffian ducts If male, it 
might open into the seminal vesicle, prostate, ejaculatory duct, or urethra 
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Supermimerai y Uieters and Kidneys — Seventy-eight of 
the cases report that the extravesical openings were from 
supernumerary ureters leading to supernumerary kidneys 
(See diagram i ) Twenty-five of the cases were reported 
as openings from single kidneys, but in view of the fact 
that it IS very easy to overlook a ureteral opening clinically, 
it IS evident that only those cases reported as verified by 
surgical exploration of the renal region or at autopsy, or by 
pyelograms should be credited Only eight of these twenty- 
five cases were verified — this leaves seventeen cases unveri- 
fied Doubtless many of these were cases of supernumerary 
ureters Therefore it may be stated that this congenital 
anomaly is noted as associated with supernumerary ureters 
and kidneys m 90 per cent of the cases reported 

N on-snpernumei ary E\ti avesical Ureteial Openings — 
Eight cases were found at autopsy, of which three cases were 
from fused or horse-shoe kidneys (See diagram 2 ) 



Diagram i 



Multiple Extravesical Uieteial Openings — Seven of the 
103 cases were reported as having two extravesical ureteral 
openings Two cases were bilateral single ureters Both 
infants and autopsy findings — one described as having no 
bladder (which seems to me to be embryologically improb- 
able) (See diagram 3 ) 



Two cases were where both ureters from a double kid- 
ney on one side opened extravesically (See diagram 4 ) 



Diagram 4 


Three cases were where there was bilateral duplication, 
and the ureter leading to the upper kidney on each side 
opened extravesically (See diagram 5 ) 



Diagram 5 


8 
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Instead of there being only one ureteral bud, there may be two ureteral 
buds — one placed above the other as shown in diagram 6, the lower bud al- 
ways ending in a renal structure higher than the upper bud These two 
ureteral openings may both be so close to the normal position that they 
open into the bladder, or they may both be so low down on the Wolffian 
duct that they open into the urethra or genital tract outside of the bladder, 
or the uppei one may open as normally into the bladder, and the lower one 
may open so low down that it empties into some part of the urethra or genital 
tract 

From the report of the clinical cases I find that none of these ureters 
opening extravesically have normal kidney structures, but end m a primitive 
pelvis with a primitive nephrogenic cap Therefore, it would appear that 
when the ureteral bud starts so low down on the Wolffian duct that its open- 
ing IS extravesical, then it carries on its tip no cells with the potentiality of 
developing into multiple calyces and the collecting tubules of the medulla, or 
of stimulating the nephrogenic cap out of its primitive character to develop 



Diagram 6 

into a normal cortex At least, wheie the renal pelvis remains primitive 
then the nephrogenic cap remains primitive Of course this is found also at 
times when the ureter opens into the bladder, or with cleft ureters, but with 
ureters opening extravesically it is found in 98 per cent of the cases 

Diagnosis — The diagnosis of this condition can and should be made from 
the history alone It is seen clinically in females 98 per cent of the time 
The history is practically the same in all the reported cases The woman 
has been wet ever since she can remember, so that she always had to wear 
a pad Otherwise the urinaiy history is perfectly normal The patient 
has to void regularly as does any norn^al woman There may be additional 
symptoms, such as pain in the back, due to hydro-ureters secondary to 
the stnctured outlet, but only rarely is that a prominent feature of the his- 
tory This history of being wet since infancy, yet with an otherwise normal 
urination should make one very suspicious of an extravesical ureteral 
opening 

The local examination, however, will be disappointing because it is 
almost impossible to see the tiny opening The drop of urine appears as 
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if It were by magic I would advise anyone to inject intravenously indigo- 
carmine before looking for the opening This may give the urine a faintly 
blue tinge When found one will not be able to pass a catheter more than 
a few centimetres, for it will coil up in the dilated ureter behind the bladder, 
or the opening may be so small that it admits no catheter However, one can 
usually show it graphically by the injection of some shadowgraph fluid — 
preferably skiodan This will show a somewhat tortuous ureter running to 
the upper pole of a double kidney This ureter will end in a club-shaped 
primitive pelvrs with no calyces, or only the primary ones typical of the 
rudimentary kidney The lower end of the ureter has a tendency to be 
dilated secondary to the obstruction of the small opening m the vestibule 
Practically all of these obstructed cases with hydro-ureters show chronic 
infection 

Function — As one would expect, the function of these supernumeiary 
rudimentary kidneys with the ectopic opening into the vestibule is always 
very poor In fact the excretion of dye is so poor that one can get only 
the slightest discoloration of the fluid which comes from these ureters after 
intravenous injection of indigo-carmme However, they can excrete water 
enough to keep one wet oi to foim dilated ureters or pelves m case the 
ureteral opening is too small 

It IS a fascinating speculation as to what is necessary to stimulate the 
nephrogenic cells of the cap to develop into a normal renal cortex Or what 
is necessaiy in the ureteral bud to make it develop into a normal pelvis 
with multiple calyces and tubules I have examined many rudimentary kid- 
neys and have never seen a normally developed cortex where the pelvis and 
calyces were rudimentary Once I have seen a rudimentary cortex where 
the pelvis and calyces were normally developed Therefore, one can say 
that a normal pelvis and calyces may develop without the stimulation of a 
normally developing renal cortex Further one may say that whatever stimu- 
lating interaction there may be between these two structures to make each 
develop normally, the anlage for this potentiality seems not to be present 
m ureteral buds which have their origin from that part of the Wolffian 
body which develops into the genital organs or urethra of the male, or that 
develops into the urethra or vestibule of the female 

Embryologically there is no reason to expect that the ureter can ever 
open into the vagina, uterus or tubes, and no clinical case has been reported 
m which such an opening has existed, although many have used the term 
vagina when they meant vestibule This may be predicated from the fact 
that the female genital tract above the hymen develops entirely from the 
Mullerian ducts Note especially Gaertner’s ducts which are the embryonic 
remains of the old mesonephric system 

Spitzer and Wallin in 1928 (Annals of Surgery, vol Ixxxviii) re- 
ported a beautiful case of bilateral supernumerary extravesical ureters, and 
were evidently very much interested as to whether these supernumerary 
extravesical ureteral openings led to true ureters and true kidneys, or whether 
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they were remnants of Gaertner’s ducts, and they ended their conclusion 
with the statement that they wished to emphasize “That cases similar to the 




B 


Fig 3 Microphotographs of renal cortex of this case showing definite mesonephric tjpe 
of renal tubules (A) Upper kidney (B) Loner kidney The lower kidnej shows marked 
fibrosis 

one we have described are strongly suggestive of persistent embryonic 
structures” — meaning “Gaertner’s canal” or the “persistent remains of the 
mesonephric or Wolffian duct ” Their bilateral ureteropyelogram showed 
the extravesical ureters leading to the normal metanephric lumbar location 
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If Spitzer and Wallin’s speculation were correct, that is if these extra- 
vesical structures are not true ureters, but remnants of the old mesonephric 
duct or canal of Gaertner, one would expect this tube to lead to the em- 
biyonic mesonephric tubules m the region of the paroophoron near the 
ovary In no case has this been true In each case the ureter has led to 
a renal structure associated with the metanephnc system, and never to 
the mesonephiic system 

Microphotographs of transverse sections of the ureters, and of the renal 
cortices of my case (Fig 3) are conclusive evidence that these structures 
belong to the metanephnc system This case is peculiarly fortunate be- 
cause the lower kidney drained into the bladder and the upper kidney into 



Fig 4 — Microphotograph of a cross section of the ureters showing normal meta 
nephnc ureteral structure of epithelial and muscle layers, thus differentiating it from 
the mesonephric duct of Gaertner 


the vestibule Both kidneys are rudimentary m type, and a study of the 
photograph shows that the upper kidney had a better cortex than the 
lower kidney, and is what one would expect to find m rudimentary de- 
veloped nephrogenic tissue The ureters show the same type of wall with 
a definite smooth muscle coat 

Without doubt I think we may concede that these structures are not rem- 
nants of Gaertner ’s duct, but ordinary metanephnc structures which have 
remained rudimentary m form Although the extravesical ureteral bud 
may grow into the nephrogenic cellular body and acquire a true nephro- 
genic cap, they do not have the potentiality to develop into a normal pelvis 
and calyces 01 to stimulate its nephrogenic cap into a normal cortex There- 
foie, while a ureter opening normally may lead up to a rudimentary form 
of kidney , a supernumerary extravesical ureter always leads to a rudimentary 
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form of kidney, and, if not a supernumerary ureter, m the cases reported 
so far, it leads to either a horse-shoe kidney or rudimentary kidney 

Tieatmcnt — In view of the above analysis, the treatment of this condi- 
tion IS eithei nephrectom}' or resection of the supernumerary, rudimentar}’^ 
kidney Any surgery aimed at preserving this kidney is unjustified Liga- 
tion of the ureters as reported m several cases is entirely too dangerous a 
procedure because the pelvis of these kidneys is always infected 

Conclusion — ( l ) A new case \\ ith extravesical ureteral opening is reported 

(2) An analysis of the preceding cases is made, which shows that 

{A) Ninety-eight per cent of the clinical cases are found to be in the 
female, and ninety per cent of these are associated with supemumerarj' 
ureters 

{B) The supernumerar}’' ureter with an extravesical opening always 
leads to a sac-hke pelvis which never divides into more than the primary 
calyces, and drains a rudimentary renal cortex of verj’- slight functional 
capacity 

(C) This rudimentary supernumerary kidnej’’ is always situated at the 
upper pole of the normal kidney structure 

(Z?) That m reporting cases manj'^ authors mistake the vestibule for the 
vagina 

(3) From a study of the embryolog)’^ and the clinical reports there is 
no evidence that in the female these extravesical ureteral openings ever 
open into the tubes, uterus or vagina — these structures being derived from 
the Mullerian ducts and not from the mesonephric or Wolffian ducts 

(4) Spitzer and Wallin’s suggestion that these extravesical supernumer- 
ary ureteral structures in the female are remnants of Gaertner’s ducts, and 
that the renal structures that they drain are mesonephric remnants and not 
rudimentary metanephric cells, cannot be maintained because 

(A) These ureters never lead to the region of the paroophoron, but 
to the normal metanephric region 

(F) Because of the microscopical structure of the (i) ureter, and (2) 
of the renal cortex 

(5) The speculation is indulged in as to why the nephrogenic cap to 
these supernumerary extravesical ureters never develops beyond the rudi- 
mentary stage It is suggested the lack of the cells in the ureter with the 
potentiality to develop into calyces and tubules is probably the cause These 
cells must have some stimulating element necessary to arouse the nephro- 
genic cells to develop into a normal cortex 

(6) The treatment of these cases is always surgical and should be 
nephrectomy or hemmephrectomy according to the type of case There 
is no excuse for ligations, or implantations or anastomosis of ureters 
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INFECTED SUPERNUMERARY URETER AND PELVIS ^ 
OF KIDNEY, HEMI-NEPHRECTOMY 

By Morton S Brody, M D ' i 

OF New Brunswick, N J i ^ > 

FROM THE TJRQLOQTCAL DEPARTMENT OF ST PETER’s GENERAL HOSPITAL 

The comparative frequency of developmental anomalies of the urinary 
tract, recognized at first only at autopsy as interesting embryological diversi- 
ties, and at a later period discovered accidentally during the course of abdomi- 
nal operations, has become known only since the general adoption of modern 
methods of urological investigation, more especially of urography, and their 
relationship to co-existent lesions of the urinary system established, and ap- 
propriate measures taken m certain cases for their relief Braasch^ has made 
a complete study of these conditions, and concludes that duplication of ureters 
IS practically always found with double renal pelvis, these latter surrounded 
by separate or fused kidneys 

The diagnosis of a double ureter is most easily made by cystoscopy and 
the indigo-carmine test A ureter fissure is assumed only when the ureteral 
catheter introduced to various levels reveals m one instance a normal and 
m' another a pathological urinary finding, or when pyelography points to ab- 
normal kidney relations The symptomatology pointing to a meter fissure or 
double ureter may be indefinite In reference to such a condition is the 
involuntary discharge of urine m spite of the fact that voluntary emptying 
of the bladder is possible In such cases one must not be satisfied with a 
diagnosis of “incontinence of urine,” but look after its cause In the female, 
simple inspection of the vulva and of the vagina shows the opening from 
which fluid escapes in form of drops If the opening is into the urethra then 
it can be easily determined, in male as well as m female, by endoscopy The 
case presented m the present communication is somewhat similar to the two 
cases reported by Kilbane^ and the one by McClelland® which showed a super- 
numerary ureteral orifice opening externally on the lateral margin of the 
urethral meatus, showed the ureter fissure immediately below the urethral 
orifice Both of Kilbane’s cases were nephrectomized while McClelland ob- 
tained a cure by ligating the aberrant ureter exposed through an abdominal 
extra-peritoneal approach Extravesical openings of the ureter have been 
reported into the prostatic urethra, the seminal vesicals, the vas deferens, the 
vagina and the anterior urethra 

Case L W , female, aged twenty-one years, consulted Dr L A M Feher No- 
vember 8, 1931, for constant dribbling which she had had since childhood A sanitary 
pad which she wore constantly seemed to take care of her condition and it did not in any 
way interfere with her routine daily work or hinder her from attending social functions 
She was now engaged to be married and decided for the first time to consult a physician 
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to find out the cause of her trouble and have it corrected She had never had any 
serious illness and had never been operated upon The physical examination (Fig i) 
was negative with exception that on vaginal examination a small sht-hke opening was 
seen just below the normal urethral orifice, from which cloudy drops of fluid were exud- 
ing This orifice was probed and catheterized and the fluid obtained sent to the laboratory 
for examination A cystoscopical examination was then made and this revealed a normal 
bladder and double ureteral orifices on the right side of the trigone, one just below the 
other, from which urine was emitting After careful inspection of the left side onlv 
one orifice could be found While the cvstoscope was still in the bladder the sinus orifice 
was probed but the point of the probe could not be seen entering the interior of the 
bladder The patient then entered the hospital for X-ray study The sinus orifice was 



Fig I — Abernnt ureteral opening belou the urethral orifice 


t 


then injected with twenty-five cubic centimetres of hpiodol, this amount being considered 
to be sufficient to fill the sinus tract and an X-ray was taken which revealed only a 
blind, tortuous sinus (Figs 2 and 3 ) This procedure was followed with an intravenous 
injection of skiodan with the hope that the contrasting substance would fill the upper 
portion of the sinus tract The X-ray confirmed the presence of a double ureter on the 
right side but on the left side no definite conclusion could be drawn as the skiodan 
shadow of the ureter was indistinct Doctor Feher thought perhaps he was dealing 
with a tuberculous sinus or an abnormal development of the left ureter As they were 
unable to arrive at a definite diagnosis, the patient was again advised to return to the 
hospital for further study 

Laboratoty Repot t — The fluid obtained from the sinus contained clumps of pus, 
epithelial cells, a few blood-cell^ , the culture was negative for tuberculosis and established 
the specimen as urine Blood Wassermann was negative Blood chemistry urea, 
14 5 , sugar, 90, creatinine, i 3 milligram 
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Cystoscopical Examination — November i 8 , 1931, a cystoscopy was again performed 
and similar findings were again found as on the previous examination All three ureteral 
orifices were then cathetenzed and no obstruction encountered in any of them The 
urine obtained from these openings w'ere reported as normal Good dje concentration 
was obtained from all three, but more attention was given to the left ureter, into which 
seven cubic centimetres of sodium iodide were injected and a pyelogram taken An 
opaque catheter was then inserted into the sinus and ninetj' cubic centimetres of sodium 
iodide were injected before the patient was conscious of anj discomfort Following this. 



Fig 4 — A composite picture of the kidneys pehis and ureters taken 
from the intra\enous and retrograde pjelograms showing the supernumerarj 
ureter opening just below the normal urethra and ending in a hydronephrotic 
sack 

another X-ray was taken Interpretation of these plates was made by the rontgenologist. 
Dr William Klein, as follows 

Rontgenological Evannnation of the genito-urinary tract reveals after the injection 
of the sinus tract with contrast dje evidence of a supernumerary kidney pelvis on the 
left side as well as a supernumerary ureter The upper end of this tract opens into the 
upper portion of the kidney, at which point it is considerably dilated and at its terminal 
end reveals what appears to be remnants of minor calyces This supernumerary ureter 
runs downward along the vertebral column and is considerably dilated as well as tor- 
tuous in Its pelvic portion and then is found to open just below the normal urethral 
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orifice (Fig 4 ) The dye injected through the opaque catheter shows a normal ureter 
and pelvis which opens into the lower portion of the kidney, both major and minor 
calyces appear normal On the right side intravenous skiodan and retrograde pyelography 
reveal a double pelvis, with double ureters running parallel to one another, emptying 
normally in the urinary bladder All the major and minor calyces are normal with the 
exception that one of the minor calyces of the upper pole of the right kidney shows 
dilatation with blunting 

Diagnosis — Supernumerary left kidney pelvis as well as supernumerary ureter (di- 
lated) tortuous and atonic with opening (ectopic) just below the normal urethral orifice 

Opeiation — After careful study I decided that implantation of the supernumerary 
ureter into the bladder was inadvisable because of the infection present in the super- 
numerary kidney Ligation of the ureter was rejected for the same reason Explora- 
tion of the kidney with the hope of finding a condition that would permit a 
hemi-nephrectomy was determined upon December i, 1931, under gas and ether anaes- 
thesia, the left kidney was exposed through an eight-mch hockey stick incision The 
greater part of the kidney was readily separated from the surrounding tissues with the 
exception of the upper pole, which was firmly adherent The kidney was finally 
mobilized, the lower two-thirds was smooth, unsegmented, while the upper pole, the site 
of an infected hydronephrotic sac, was thickened and diseased The ureters were then 
isolated and freed of their connective-tissue adhesions The ureter opening into the 
lower part of the kidney appeared normal while the ureter which terminated m the 
hydronephrotic sac was diseased and dilated to the size of the small intestine The 
renal vessels were then isolated and found to divide into two branches before entering 
the kidney, one branch going to the upper pole, the other to the lower The upper 
branch was doubly ligated and divided The dilated ureter was then divided as far 
down as possible with a carbolized knife between two chromic transfixion ligatures It 
was impossible to remove the entire ureter at this stage and I felt, if necessary, at a 
future date to do a secondary operation to remove the remaining portion of the diseased 
ureter The kidney capsule was then slit along the superior border, around the upper 
pole and then reflected back anteriorly and posteriorly upon the normal portion of the 
kidney beyond the line of demarcation which now formed The upper portion of the 
kidney was amputated just along the line of demarcation, taking a good wedge of 
healthy kidney with it The cut surface of the kidney revealed that a part of the termi- 
nal end of one of the calyces had been removed The edges of this calyx were ap- 
proximated with a continuous suture, using a fine circumcision needle and gut The 
oozing was controlled by four interrupted mattress sutures which dipped deeply into 
the renal tissue to close the rent Small pieces of fat were inserted under the suture 
to prevent cutting through the capsule The reflected capsule was then sutured over 
the raw area with a continuous running catgut A cigarette dram was placed along the 
sutured pole and the wound closed in layers 

Post-opeiaUve Coiase — The post-operative course was uneventful, the temperature 
never rose above 100° F the first three days and thereafter remained normal At no 
time was there any urinary leakage The cigarette dram was removed on the fifth 
day and the wound healed by primary union The urinary dribbling stopped entirely 
after the fourth day The patient left the hospital on the twenty-first day in excellent 
condition Fig 4 

Pathological examination of the portion of kidney and ureter demonstrated an in- 
fected hjdronephrosis with an accessory ureter, ureteritis cystica Cystoscopy on Jan- 
uary 24, 1932, SIX weeks after operation, revealed a normal bladder, all three orifices 
functioning normally Indigo-carmme excreted from the hemi-nephrectomized kidney 
was four plus in three minutes A pyelogram was taken of the remaining half kidney, 
five cubic centimetres of sodium iodide were injected through a catheter but the calyces 
were not filled to capacity for fear of causing some damage so soon after the operation 
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CONCLUSIONS 

(1) Thorough urological examination necessary for “Incontinence of 
Urine ” 

(2) Pathological changes are frequent in this type of anomaly 

(3) Resection of double kidney is practical provided the disease is defi- 
nitely confined 

(4) Hemi-nephrectomy in a case of an extra-vesical accessory ureter 
gives good results and the urinary dribbling is eliminated, together with it 
the somatic and psychic symptoms 

BIBLIOGRAPHY 

^ Braash, W F, and School, A T Pathological Complications with Duplication of the 
Renal Pelvis and Ureter Jour Urol , vol viii, pp 507-546, 1922 
■ Kilbane, E F Ectopic Ureteral Openings, Surgical Significance and Treatment 
Surg , Gjnec and Obst Jour, vol xlii, pp 32-49, 1926 
^ McClelland, J C Aberrant Ureters Causing Incontinence British Jour Urol , vol 
1%, March, 1932 

‘ Lazarus, J A Hemi-nephrectomj^ for Calculus Pjonephrosis in a Case of Bilateral 
Duplication of Ureters and Pehes Jour Urol, vol x\iv, pp 503-512, November, 
1930 

" Young, H H , and Davis, E G Double Ureter and Kidney with Calculus Pyone- 
phrosis of One-half Cure bv Resection The Embrjology and Surgery of Double 
Ureter and Kidnei Jour Urol , vol i, pp 17-32, 1917 
“ Albrecht, H Enuresis Caused by Supernumerarj Ureter with Extra-vesical Termina- 
tion Munch Med Wchnschr, vol xxviii, pp 231-232, February 6, 1931 
'Kraft, R W Supernumerarj Ectopic Ureter Annals of Surgerj, vol xciii, pp 
630-634, Februarj, 1931 

® Katz, H Supernumerary Ureters Opening Outside of Bladder, Two Cases Zentralbl 
F Cynak, vol Iv, pp 1536 - 1545 , May 2, 1931 


124 



POST-OPERATIVE URINARY RETENTION ^ 

By Claus G Jordan, M D 

OF Philadelphia, Pa 

FROM THE SURGICAL DH ISION B OF THE UM\ ERSITY HOSPITAL AND FROM THE DEP\RTMENT OF RESEVRCH SURGERY, 

UM\ERS1T^ OF PENNS1I\AMA 

Post-operative retention is that condition in which the patient after an 
operation finds it impossible to urinate in spite of normal kidney function, a 
full bladder and tbe absence of organic obstruction Tbe time limit beyond 
which retention after operation must be considered pathological depends on 
several factors, t e , the time and amount of the last pre-operative evacuation 
of the bladder, the duration of the operation, and the fluid intake of the patient 
Taking these facts into consideration, we usually are not concerned until 
eighteen to twenty-four hours after operation Some writers contend that 
retention is present as soon as the patient complains of discomfort and inabil- 
ity to void The majority diagnose retention when palpation and percussion 
of the bladder show it to be thiee fingers above the pelvic brim 

In the literature we find the incidence of post-operative retention reported 
as ranging from lo to 55 per cent An analysis of our own series shows an 
incidence of 12 5 per cent (eighty-one cases) in 644 operations performed 
under general anaesthesia Of the eighty-one cases of retention, thirty-seven 
or 47 per cent required catheterization and of these thirty-seven cases, nine or 
23 per cent developed cystitis One case developed epididymitis Of the 
thirty-seven cases requiring catheterization, this had to be repeated in fifteen 
or 39 per cent 

The series was next analyzed as to incidence of age, sex, type of patient, 
type of anaesthesia, type of post-operative medication and treatment, and type 
of operation 

(1) Incidence As to Age — Retention occurred in patients ranging from 
fourteen to seventy years of age It was most common in young adults but 
never occurred before puberty 

(2) Incidence As to Sex — In this senes of eighty-one cases, retention 
occurred 111 forty-seven females and thirty-four males These figures con- 
firm the prevalent findings of a slightly higher incidence 111 women A few 
more men than women were operated in this series of 644 cases 

(3) Ijtcidence As to Type of Patient — Of the eighty-one cases of reten- 
tion thirty-seven were private patients and forty-four ward patients Con- 
sidering the much larger proportion of ward patients operated upon we have 
here a definitely higher incidence of retention m private patients This finding 
points very significantly toward the type of patient m which we usually are 
confronted with this problem These patients can be spotted almost before 
operation They are hypersensitive, apprehensive, psychoneurotic individuals 

* Read before the Philadelphia Academy of Surgery, November 7, 1932 
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with but little self control The least pain or discomfort arouses a marked 
psychic reaction They are afraid to suffer the pain of urination When 
examined the morning after operation these patients will speak to you in a 
low voice, hesitating even to take a deep breath for fear of pain or rupturing 
their wound They have a very low threshold for pain 
(4) Incidence As to Type of Anaesthesia — 


Anassthesia 

Table I 

Cases 

Retention 

Per Cent 

Ether 

232 

29 

12 5 

Gas-ether 

78 

21 

27 0 

Gas 

206 

10 

4 8 

Spinal 

124 

24 

19 3 

Local 

71 

0 

0 0 


Reviewing the above figures one is struck by the high incidence of reten- 
tion after gas-ether aiiccsthesia This might be partiall}' explained by the type 
of operation for which this anjesthesia is commonl}’^ used, that is, in appen- 
dicectomies and other lower abdominal operations, but I believe that the addi- 
tion of ether to the gas carries most of the blame The depth of anaesthesia 
has much to do with post-operative retention The longer and deeper the 
anaesthesia the higher the incidence of retention Ether, for this reason, is 
probably responsible for most cases of retention A fact which is brought 
out clearly by the above figures is that a considerable number of spinal anaes- 
thesias are followed b}'' retention, showing that causes other than ether may 
be responsible for the production of retention In spinal anaesthesia we 
probably have a direct interruption of the bladder reflex 

(5) Incidence of Pi octoclysis in Retention — Of the eighty-one cases, 
sixty-three or 77 per cent received proctoclysis The eighteen cases which 
did not receive proctoclysis are as follows 


Hernia 5 

Cancer of rectum 2 

Colostomy 2 

Hsemorrhoids 2 

Pilonidal cyst 2 

Appendicitis i 

Partial gastrectomy 2 

Epidydimitis i 

D &C I 


I believe these data are quite significant with regard to the etiology of 
retention Proctoclysis is not always the sole cause of retention, but it is 
often responsible for it, and retention can be relieved by discontinuing the 
proctoclysis With the exception of two gastrectomies and one appendectomy 
the remainder of the cases which did not receive proctoclysis had operations 
which either involved the rectum directly or involved the gemto-urinary 
nerves, as in hernia It is held by Kohler that the sphincter ano and the 
sphincter vesicas cannot be opened simultaneously Some of our patients 
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voided immediately after the proctoclysis tube was removed, and some, on 
the other hand developed retention three to six days post-operatively after the 
use of the rectal tube to relieve distention In one case m which repeated 
bouginage for rectal stricture was done, retention developed each time the 
large bougie was left m the rectum 

(6) Incidence of Type of Operation — 


Type of Operation 

Table II 

Cases 

Retention 

Per Cent 

Appendectomy 

131 

26 

19 8 

Gall-bladder 

51 

8 

15 8 

Hernia 

70 

II 

15 7 

Haemorrhoid and rectal 

77 

II 

14 3 

Gastric 

32 

12 

37 5 

Extremities 

109 

0 

0 0 

Breast 

38 

3 

7 8 

Chest 

29 

2 

6 5 

Goitre 

25 

I 

4 0 

Major abdominal 

55 

4 

12 7 

Hysterectomy 

10 

2 

20 0 

Head and neck 

94 

2 

2 I 


Thus we find an incidence of post-operative retention after abdominal 
operations of i8 6 per cent, after rectal and inguinal operations, of 149 per 
cent , and after operations on the rest of the body, of 2 7 per cent The 
incidence after gastric operations seems highest probably due to the fact that 
they require the longest and deepest anaesthesia, always require ether and 
produce the most profound shock This type of operation prevents the 
patient from using his diaphragm and abdominal muscles for exerting pres- 
sure on the bladder Then too the type of patient who suffers from ulcer is 
usually high strung and nervous with a slightly imbalanced vegetative nervous 
system Operations involving the pelvic organs show the next greatest fre- 
quency of post-operative retention They actually damage part of the nerve 
supply to the bladder and probably directly interfere with the reflex arc 
of micturition 

Retention is surprisingly common after appendectomies One might 
explain this by the nearness of the bladder to the operative field, but it is my 
belief that this and the injury to the inguinal nerves as in hernia only par- 
tially explain this high incidence Another explanation can be found in the 
fact that we give proctoclysis routinely in all appendectomy cases It has 
also been noted that retention usually occurred in those patients who seemed 
to have acute symptoms without much pathology m the appendix 

These figures demonstrate that opening the abdomen, and nearness of the 
field of operation to the bladder and rectum have a definite influence m reten- 
tion Operations on the head, neck and chest, and extremities were followed 
by retention in only 2 7 per ent 

Experimentally we studied the condition of the bladder in retention by 
means of the cystometer which has been constructed according to Muchat’s 

127 



CLAUS G JORDAN 


and Johnston’s modification of Rose’s cystometer This instrument is best 
adapted to deteimine intracystic pressure, because it permits of bladder- 
pressure readings at different degrees of filling We plotted curves of intra- 
cystic pressure m twenty humans and determined intracystic pressure approx- 
imately 300 times m dogs under many different conditions 

At first I will show a normal intracystic pressure curve (Fig i ) The 
bottom curve represents the tonus of the bladder muscle and this pressure 
averages about 10 millimetres of mercury The bladder capacity averages 
around 500 cubic centimetres but some normal bladders can hold as much as 
1,100 cubic centimetres without discomfort The next higher curve indicates 



Fig I — Mrs E S , thirty eight Operation for umbilical hernia under spinal anesthesia Pres 
sures Mere taken thirteen days after operation when normal bladder function was established She 
voided 450 cubic centimetres before the catheter was introduced 


the additional pressure which is obtained on deep breathing, the pressure ris- 
ing on expiration 

The uppermost curve indicates intracystic pressure reinforced by abdom- 
inal pressure This pressure is obtained by the patient’s voluntary attempt to 
void and is usually about 20 to 30 millimetres of mercury higher than the 
bladder pressure alone The effect of abdominal pressure upon intracystic 
pressure is another important factor in the production of retention In plot- 
ting intracystic pressure curves we always carefully note the degree of filling 
of the bladder at which the patient has the first desire to void This usually 
occurs at about 150 to 200 cubic centimeties of filling 

If we now consider the chart of a patient with retention, we see a low 
curve together with an increased capacity of the bladder, demonstrating 
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deci eased tone of the bladdei muscle (Fig 2 ) Theie is no rise in piessuie 
on the attempt to void Vigoious effoits of the patient to beai do\^n upon 
the bladdei aie without success The fiist desiie to void is either entiiel^r 
absent 01 it does not develop until the bladder is filled up to 500 cubic centi- 
meties, revealing a distmbed sensibility of tbe bladder 

Witb 0111 own clinical and expeiimental data m mind, we will now biiefly 
leview tbe physiology of the bladdei The function of the bladdei is to letain 
urine passively and to expel it under voluntary conti ol This makes the 
bladdei a vegetative organ with a paitially voluntary conti ol, and 111 this lies 
the complexity of the pioblem of mictuiition The bladdei for the same 



Fig 2 — Mi , fort^ se\en Retention developed ifter radical excision of caicinonia o'! rectum 

Spinal an-estliesia The normal bladder pressure cuiae a\as taken eighteen dajs aftei the pressure cuive 
with retention 


leason is the oigan 111 the body most often affected by neuiosis and veiy fie- 
quently pictures a person’s vasomotoi and vegetative make-up Take tbe 
pel son wbo cannot void 111 the piesence of anothei fiom the traditional sense 
of shame Many people cannot void in the lecumbent postiiie, because they 
associate tins with bed-wetting, foi which they have suffeied much discomfoit 
m eaily infancy Mictuiition is autogenetically weiy ‘closely 1 elated to the 
sexual act The same nerve which causes mictuiition wnll cause ejaculation 
in man The pelvic neive which causes election -also causes empt3nng of the 
bladdei In children the act of micturition pioduces n sensation similar to 
the sexual act and this condition may persist 111 later life as a neurosis In 
gi own-ups we have a syneigy between automatic and voluntaiy inictuiition 
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An5'thing which disturbs this S3merg}^ will produce a bladder dysfunction be 
It enuresis, retention, or an irritable bladder The bladder thus ma} easil) 
become a highlj neurotic organ because it is supplied by such a neuropsychical 
mixture of automatic, autonomic, and voluntary nerves and also because it 
IS related mentally and somaticall}' to the sexual sphere 

There are three sets of nerves to the bladder (Fig 3 ) The sacral 
autonomic nerve supph' through the pelvic nerv'e causes contraction of the 
detrusor and relaxation of the internal sphincter, while the sympathetic 
through the h3’^pogastric causes relaxation of the detrusor and contraction of 
the internal sphincter The paras3'mpathetic ner\e is the ner\e of bladder 
empt3nng and the S3mpathetic the nerve of bladder filling The role played 
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FiG 3 — Diagrammatic representation of the bladder inner\ation 


b3' the pudic nerv^e, the somatic nerv’^e, in micturition is interpreted larioush’ 
b3' different authors Most of them agree that it innenates the external 
sphincter, and thus by voluntar3'' control can prevent leakage of urine The3 
also agree that it carries sensory fibres and thus acts as the sensoi^r nen^e to 
the bladder Besides a cortical centre for bladder control there is probably 
also a centre m the mid-brain, for changes of mood hai e a definite influence 
upon bladder function iMood is as important for voiding as for sex function 
We can thus easity see W"h3 it is so difficult or almost impossible to explain 
the cause of post-operative retention b3’’ an3’' single factor and wh3’^ there are 
so man3' different theories Most authors do agree, howeier, that an over- 
balance of the S3Tnpathetic nervous system constitutes at least one big factor 
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Considering the cross-innervation of the bladder, this seems quite plausible 
The proof of this theory lies in the success obtained in treatment of the con- 
dition by several European authors from the use of pilocarpine 

After careful analysis of the clinical and experimental material, it would 
he erroneous, however, to attribute all retention to this one cause for there 
can be no doubt that such factors as anesthesia, post-operative morphine 
medication, proctoclysis and the opening of the abdomen also play some part 
in causing this dysfunction Of course, anesthesia, morphine, and proctoclysis 
might also be linked to the disturbance of the vegetative reflexes eithei by 
interruption or by a transient post-anesthesia acidosis Morphine, as has 
been shown by animal experiments, may cause a spasm of the internal sphinc- 
ter Proctoclysis by the rectal tube upsets the normal reflex of the sphincter 
vesice The effect of opening the abdomen upon retention is purely mechani- 
cal and has nothing to do with the vegetative nervous system The incision 
of the abdominal wall produces in the latter a tendency to splint itself invol- 
untarily, thus incapacitating the so-called “bauchpi esser” which is of such 
importance m exerting pressure on the bladder The fear of pain in con- 
tracting the abdominal muscles leads us to the last important factor m 
retention, namely, the psychic element Sachs believes that the pain connected 
with contractions of the abdominal muscles and even the fear of such pain 
leads to faulty inneivation and to a spasm of the voluntaiy or perhaps even 
of the involuntary sphincter and thus to retention 

Summaiizing our own clinical observations with regard to the etiology of 
retention we can say that it is caused not by any single factor but that it 
depends upon several and that at diffeient times one factor or another may 
predominate The reflex of mictui ition is disturbed by ( i ) vegetative imbal- 
ance, m which anesthesia, post-operative medication, oi proctoclysis may play 
a pait, (2) mechanical interference with the “bauchpresser” and (3) by the 
psychic make-up of the patient 

When we now turn to the treatment of this condition, aware of the com- 
plexity of the problem, we are quite prepared to find many obstacles There 
have been almost as many treatments as authors reported writing on this 
subject In every patient with retention certain classic measures which are 
known to every nurse and orderly are tried first These measures, however, 
often fail, and then we are forced either to cathetenze the patient 01 to try 
some of the various methods which will be discussed below 

Sacbs, who believes in the psychic cause of retention, treats all his patients 
with psychotherapy and claims good results Lampert, Henrickson and other 
Russian, German and French investigators, believing firmly that the cause of 
retention is a disturbance of the parasympathetic nervous system, treat their 
cases with pilocarpine 

Those who believe in a diminished sensibility of the bladder mucosa as a 
cause use intravenous urotropin and cylotiopiii with apparent success and 
others who heheve in spasm of the internal sphincter as the sole cause of 
retention relieve this spasm by administration of potassium acetate Pituitrin, 
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which increases the power of the bladder muscle, is used b} still 
another group 

In reviewing the different methods and their varied results, one is ren- 
dered -ler}^ skeptical as to the possibilities of a specific treatment for this con- 
dition From 300 mtrac}stic pressure readings Avith the cystometer in dogs 
and from my treatment of thirty-se\en patients with retention, I haie obtained 
the following results 

The first chart show s the effect of various drugs upon the dog’s bladder 
(Fig 4 ) Female dogs were used in all the experiments The catheter was 
introduced wuthout anaesthesia and the intracystic pressure cur\es taken wnth 
the dog lying down The normal curve as represented on this chart show's 



Fig 4 — Intrac'Stic pressure cur\es of a female dog 

the bladder capacit}' of 480 cubic centimetres and a maximum pressure pio- 
ducing micturition around the catheter to be 22 millimetres of mercur} The 
dog, like the human being w'hen about to urinate, attempts to assume the 
standing posture, in which the bladder pressure ahvays rises at least another 
10 millimetres of mercur}' Dogs differ from human subjects, how'cver in 
that after intracystic pressure exceeds a certain level they alw ays void around 
the catheter This point of voiding represents the tonus of both the internal 
sphincter and of the bladder In only one human being have I encountered a 
sphincter which permitted loiding around the catheter, suggesting that if the 
human bladder functioned like that of the dog there would be no post- 
operative retention 

Intravenous injection of pilocarpine gram 1/12 w'lll produce a curve as 
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f;lif)wn oil (Ik rliatl A sinnlai (iirv( vva^i olitaincd hy subctilancotis injection 
of 10 nnliiRrains of atclylcliokin, IMtnitiin when injected snhcntaneonsly 
al^o caiiecs inercased hladdei lonti'i in do|:js Potassinni acetate m a i-i5 
dilniion if intiodnccd intotlic dog'e ‘ctoinach will inci ease the hladdei -jn essinc 
(l would he loo lirini^ here to uview the many diffeient ciiives which 
W(U obtained hy animal ex|)eiimentation, and I will theiefoie leview hiicfly 
the effects of a few ehiiRs niion the human hladdei, Piloearjnno j^iven mtia- 
ve nonsly in doses of ^ '/(>, oi moie would he the hest and most clneet way of 
ee)nihaliiij' lelcnlioii, I have tiicd piloeaipmc mtiavenonsly and hypodermi- 
eally in smallei doses in hnmans and 1 j^ot only a shj^ht rise in jMcssnie If 
ihe laiRci doses aie used there is eonsieleiahle ahelemnnal jiain, mneh ineiease 



I Ki p \1i e, I' , ‘■ivly lliut l<( l( talon (UvdoiKtl nflii jxi'.tmoi KMitioii ()f Liititioini of 
IKIIIIII l’o((l^e (((0 otiiK (<• •:•. tV(iy oiit li.tlf lioiii foi ti(ai( (lo^(,^ (i iq) w.i'. ('ivtii itul then the 

ol/ow itfti.oyclh w,!*- (filed 'J’Ik iiotiii,il ind.iejMu v't'-'-dit tmvt i*. l.iltii tliiiULii d lys 

Iftif t, 

ill jtei istaisis, and piofnse jiei sjination , theie is also jfi.we elangen of jml- 
nionaiy O'deina, I heheve the iiuuased peiistalsis and the jmlmon.iiy etelema 
aie snffieieni (ontiaindieation to jnevent its use in most e<ises Aeetylehohn 
vv'he n used in (heiapentu doses has only veiy slight mflnenee njion the 
hladele 1 -pi e sstn e , I’olashinm acetate when given in dilntion eif i 15 in doses 
of one "half onnee eveiy h.ilf honi eanseel a definite use 111 hladdei tomis 
(I'lR 50 

My own (le.itment in the piesent seiies h,is hcen based upon the theoiy 
lliat involves not one hnt seveial f.ietois I’syehologual tie.ilment w.is e.ii- 
iied out hy talking to the p.itient and dispelling his feais, and hy .issniing 

1,‘W 



CLAUS G JORDAN 


him if he could not void a painful catheter might have to be used Frequenth 
the patient voided after this talk To correct the sympathetic overbalance and 
reflex disturbance, the proctoclysis tube or rectal tube should ahva>s be 
removed Potassium acetate, which is both a parasympathetic stimulant and 
diuretic, should be given by mouth The lack of the “bauchpresser” is the 
most difficult factor to correct, but it can be at least partially supplanted b) 
firm pressure over the lower abdomen I have proAed, by means of the 
cystometer, that such pressure will increase mtracystic pressure about lo to 
20 millimetres of mercury 

Aly reasons for preferring potassium acetate as an adjmant to the psychic 
and mechanical treatment are the following (i) It is comparatnety easy to 
take, (2) It IS absolutely harmless, (3) experiments have shown that it 
increases the tone of the detrusor muscle of the bladder and it has a definite 
diuretic action , (4) it is a parasy'inpathetic stimulant 

The ty^pical action of the acetate was as follows As soon as retention was 
established, the patient w^as given one-half ounce ot a i 15 solution of liquor 
potassii acetatis by mouth every half hour for eight doses Usuall) within 
this time and occasionally’^ as late as one hour after the last dose the patient 
began to void an3’where from 200 to 700 cubic centimetres and he would 
continue to void almost every three hours for the next tv\elve hours 

About one-half of the eighty-one cases of retention were treated m this 
way, w’lth the following results 

Before this special study^ was made approximately 90 per cent of all cases 
of retention w’ere cathetenzed During the first half of the period in which 
this study was conducted about 60 per cent of all patients with retention were 
cathetenzed and during the last half of this period, 28 per cent of all reten- 
tion cases needed the catheter Potassium acetate w as used m thirty-eight of 
these cases and it w’as successful in tw’enty-six or 69 per cent of the cases 
These figures prove that much can be done in the treatment of retention but 
also that the above treatment is by’ no means ideal 

Sitminaiy — With regard to etiology we can say that retention is caused 
not by’ any single factor but that it depends upon several and that at different 
times one factor or another may’ predominate The reflex of micturition is 
disturbed by (i) vegetative imbalance, m w'hich anaesthesia, post-operative 
medication, or proctoclysis may’ play’ a part, (2) mechanical interference 
W’lth the abdominal pressure or “bauchpresser,” and (3) by the psychic 
make-up of the patient 

Treatment w’as carried out w’lth these three factors in mind Vegetative 
imbalance w’as combated by stopping proctocly’sis and giving potassium ace- 
tate, the mechanical factor w as overcome by’ pressure over the low er abdomen 
and by deep inspirations, and finally the psychic derangement w’as corrected 
by psy’chotherapy’ 

By’ this treatment the percentage of catheterization w’as reduced from 
90 per cent to 28 per cent 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD DECEMBER 5, 1932 

The President, Dr John Speese, in the Chair 
Calvin^M Smyth, Jr M D , Recorder 

BURN-SCAR CONTRACTURES OF UPPER EXTREMITY 

Dr Robert H Ivy and Dr Lawrence Curtis presented two patients, 
showing- correction of burn-scar contractures of the upper extremity 

Case I — A girl, aged eleven years, was admitted to the Graduate Hos- 
pital September 3, 1931, with severe burn scars of the left arm and axilla, 
extending over the pectoral and scapular regions The left wrist and elbow 
were fixed in flexion and the arm from the shoulder to the elbow was bound 
to the side of the chest by a continuous band of scar tissue The skin about 
the elbow showed desquamation, and was ulcerating in several areas with 
granulations The burn had been sustained twenty-one months previously 
From September 4, 1931, to May 27, 1932, a senes of operations was 
performed to correct these deformities The first operation consisted in 
freeing the left arm from the side of the chest The web of tissue joining 
the two was divided from the shoulder to the elbow, until free movement 
of the shoulder-joint was obtained The remaining raw surfaces on the side 
of the chest and inner aspect of the arm were partly closed by undermining 
and bringing the edges of the wounds together A gap high up m the axilla 
was filled with a full-thickness skin graft from the abdomen Scarlet red 
ointment was helpful in healing remaining granulating surfaces Ultra- 
violet radiation was also used twice weekly On readmission to the hospital 
Februaiy 18, 1932, the axilla and arm having completely healed, and the 
patient being able to raise the arm above the level of the shoulder, attention 
was directed to the contracture of the elbow February 19, 1932, a vertical 
tube of skin and subcutaneous tissue about twelve inches m length was made 
on the left side of the back (Fig l ) April i an area of tissue connected 
with the lower end of the tube was outlined, paitly raised and sutured back 
in position April 15 the left elbow was straightened out after wide excision 
of adherent skin and scar tissue and lengthening of biceps tendon The 
lower end of the tube-pedicled flap on the back was raised and carried over 
to be sutured to the edges of the raw surface on the flexor aspect of the 
elbow May 27 the upper end of the tube was detached from the back, the 
whole tube opened out and sutured to cover the remaining raw surface 
about the elbow June 6, 1932, patient was discharged from the hospital, 
wound nearly healed and with ability to almost fully extend left elbow 
(Fig 2 ) Occupational therapy has brought about further improvement 
The problem of the wrist and hand remains 

Case II — A girl, aged nine years, was admitted to the Graduate Hos- 
pital 111 October, 1931, with a band of dense scar tissue on the anterior aspect 
of the right axilla, resulting from a burn when three and a half years old 
The scar restricted movement of the shoulder so that the arm could not be 
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laised faithei than a hoii/ontal position This was coriected by the Z plas- 
tic operation desciibed by McCuidy (McCmdy, S L Smg, Gynec , and 
Obst , vol XVI, p 209, 1913), in which it is not necessaiy to resort to skin 
grafting An incision was made along the edge of the scar band (not across 
It), and fioin the ends of this line incisions w^eie made at about right angles 
to it, one being back acioss the aim and the othei on the front of the chest 
By undermining, hvo tiiangulai flaps Aveie foimed and tiansposed This 
proceduie eflectually obhteiated the scai band and leleased the shoulder- 
joint so that aftei healing noimal movement of the aim was lestoied 

Dr Robert Iv\ said both of these cases wcie tieated 111 the acute stages 
of the bums wnth the limb extended m the hope of avoiding contracture 
In spite of this, a few months after removal of the extension apparatus the 
contractui es occui 1 ed 



I IG I — Burn sen it elbow "11111 iMlla, tubed pedicle Fir 2 — Result of senes of plastic 

at back opeiatioiib on the bum scar shown in 

Fig I 

DI-VINYL ETHER— A NEW ANESTHETIC 

Drs I S Ravdin, George P Muller, and, by invitation, Drs Samuel 
Goldschmidt, Baldwin Lucke and C G Johnston presented a prelimi- 
nary report on the results of a clinical and experimental study of Di-Vmyl 
ether, a new compound which is capable of producing surgical anaesthesia 
The outstanding features of this preparation aie the rapid induction, rapid 
lecovery, and singular freedom fiom unpleasant after-effects Regarding 
toxicity it appears to stand between ethyl ether and chloroform The 
experimental studies are being carried out in the laboratories of Research 
Surgeiy and of Physiology at the Univeisity of Pennsylvania and to date 
have included observations of the effect upon the liver, the concentration in 
the blood required to maintain anaesthesia and the margin of safety between 
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anaesthetic and lethal doses The expeiiments have all been conducted with 
careful contiols 

Doctoi Muller and Doctoi Ravdin have administered or caused to be 
administered this aniesthetic to eighty-two patients varying m age from one 
to eighty-three )fears The type of opeiation included practically all general 
surgical conditions except those of the biliary tract which were excluded on 
account of lack of accuiate knowledge of the effect upon the liver 

The average time lequiied to induce ansesthesia was forty seconds and 
most patients weie able to answei questions intelligently m a few minutes 
aftei the admmistiation was teimmated 

Furthei studies are necessary befoie the investigators are read}^ to rec- 
ommend this pieparation to the profession, but it would appear to possess 
some of the features necessar)'^ for the long-sought “ideal anaesthetic ” 

REPAIR OF UNUNITED FRACTURES BY LATERAL APPOSITION 
AND INTERNAL FIXATION 

Dr a Bruce; Gill said that this principle is not new, but it may prob- 
ably be applied with advantage more frequently than is now done 

When it IS possible to conveit an old ununited fracture into an oblique 
fiacture, to secure a lateral apposition, and to fix the fragments securely 
togethei by sciews union is moie certain than by any other method of opera- 
tion Furthei moie, the technique of the opeiation is easier and simpler than 
the vaiious types of bone-grafting operations While this method of opera- 
tion applies particularly to fractures of the tibia, the femur, and the humerus, 
the same piinciple of operation with slight vaiiation can be applied m cases 
of non-union of the bones of the foieaim A few years ago on examining 
his lecoids to determine the end-iesults of operations for this condition the 
speaker learned that he had obtained union m only 50 per cent of the cases 
by the use of intiamedullary grafts, inlay giafts and osteoperiosteal grafts 
About four years ago he began to employ a diffeient method and since then 
has had no failuies The radius or the ulna is exjjosed The periosteum is 
incised longitudinally and sepaiated from both fragments for a distance of 
three inches from the site of the fiactuie ^Both fragments are then split 
longitudinall)’^ with a motor saw along the narrow side of the bone The 
superficial poition of the fragment, consisting of at least one-half the entire 
thickness of the bone, is removed The entire piece, whether taken fiom 
the uppei or the lowei fragment, is then employed as a large, broad, bone 
graft The fiagments aie brought into propei alignment and this bone 
plate IS fastened to both fiagments secuiely with metal screws The por- 
tion of bone removed from the other fragment is discarded and in some 
instances in fiactures near the low^er end of the radius the supeificial part 
of the lowei fiagment is elevated by making a green-stick fracture at its 
base and the bone plate is inserted beneath it In such case the screw's pass 
through three pieces of bone in the low'er fragment The periosteum is 
sutured over the bone plate The arm is dressed m a plaster bandage If 
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there is separation of the fiagments in these cases of non-union due to 
absorption of the ends no attempt is made to bung the ends togethei The 
large bone plate spans the gap between the twm bones Patients opeiated 
on 111 this mannei have been able to letmn to haul wmik three months aftei 
the opeiation Metal sciew's aie used m piefeience to bone giafts because 
the latter are more fi agile and apt to break The sciew^s lemain peima- 
nently m place They become completely covered wuth bone foimed under- 
neath the periosteum 

SPONTANEOUS PNEUMOTHORAX 

Drs George P Muller and Francesco Mogavero read a paper -with 
the above title 


BILATERAL EMPYEMA 

Doctors Muller and jMogavero reported the case of a w’-oman, aged 
thirt3’'-one years, wdio was admitted May 21, 1931, to Misericordia Hospital 
111 the service of Doctor Muller wnth the chief complaint of chills, fever, 
pain 111 right side of chest and cough wnth expectoration She w^as apparently 
healthy until May 17, wdien she w^as taken ill wnth a “cold,” cough, fever, 
headache and general malaise She spent one day 111 bed and w^as up and 
around for several da3^s, and then suffered a relapse and w^as taken suddenl3'' 
wMth chills, fever, pain 111 right chest, cough wnth copious expectoiation wdiich 
was blood streaked 

When admitted she w^as niarkedl3f d3'spnceic, stiff ei mg a great deal of 
pain wnth each respiiatory motement Respirations weie lapid and shallow 
due to pain Her lips w^ere slightly cyanotic The chest antenorl3'- revealed 
a lagging over the right side on expansion, impaiied resonance m the right 
middle lobe, bronchial breathing and increased vocal fremitus The uppei 
right lobe show^ed numerous coaise rales In the left lobe w^ere found many 
scattered coarse rales 

Temperature, 101°, pulse, 140, respiration, 46 

Diagnosis — Pneumonia involving the low^ei and middle light lobes At 
the time of admission she w^as six months pregnant On the thud da3'’ there- 
after she gave birth to a living child wnth intact membranes The placenta 
came aw^a3'- spontaneousl3^ The foetus died shortl3^ after delivery 

The patient’s condition foi the next ten days w^as poor Examination 
show^ed a left empygema present 

June 3, thoracentesis w^as performed and 275 cubic centimeties of pus 
removed from the left chest at the eighth interspace, posteriorly The fol- 
lownng day, the patient became ver3'- dyspnoeic and thoracentesis w^as repeated 
wnth removal of 400 cubic centimetres of pus from the left chest wnth some 
relief The existence of a bilateral effusion w^as determined (Fig 3 ) 

On June 5, left thoracotomy was performed The drainage tube was 
attached to a Hart apparatus for tidal iriigation as modified 133'' Overholt 
The solution used for irrigation was normal salt solution 

After operation, the patient w^as improved sufficiently to permit right 
thoracotomy wdiich w^as performed June 15 The tidal irrigation w^as stopped 
on the left side, closed drainage still carried out, placing end of tube under 
w’^ater m a bottle Blood transfusion of 500 cubic centimetres' of citrated 
blood given The patient did w^ell, closed irrigation w^as stopped and drain- 
age into dressings permitted She w^as discharged August 4, 1931, with a 
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final note that the wounds weie healed, slight amount of fluid present as 
reported by last X-iays Temperature was normal (Fig 4 ) 

Six months later the patient lepoited that she had been well since dis- 
charge fiom the hospital 

Doctor Mogavero added that bilateial empysema is not an infrequent 
complication following pneumonia Most authors agree that empycEma is 
bilateral m less than 5 P^r cent of the non-fatal spoiadic cases In 603 
autopsies of empysema cases, Dunham found that 43 per cent were bilateral, 
Hellen states that 77 per cent of all empyaema cases are bilateral. Tod that 
20 per cent and Tholt 3 pei cent The majoiity of these occui, according 
to Curtis and Bowman, during the eaity decades of life, and males are 
affected m 65 per cent of the cases Graves reports that it is frequent in 
children undei ten and in adults be3mnd middle life He reports a series 
of twenty cases spiead over the vaiious age groups thus Thirteen, or 65 



Fig 3 — Showing bilateral empyema Fic 4 — End result 

pel cent , in first decade Three, or lo per cent , in second decade Two, 
or 10 per cent , in third decade Three, or 15 per cent , m fourth decade 
Scanlan, in 1928, collected in the literature up to that time 248 cases. 
Graves reported in 1928 twenty cases, and Keyes forty-four cases, having a 
total of 312 cases Giaham states that bilateral empysema occurs more fre- 
quently in the streptococcus cases (hemolytic) than m the pneumococcus 
However, others disagiee, Graves found that staphylococcus and pneumo- 
coccus were the predominating organisms Keyes, in his series, found that 
the pneumococcus was most commonly present, Curtis and Bowman that the 
pneumococcus was found in 70 per cent , the streptococcus in 14 per cent 
In 1917-1918 there was a leversal of these figures, 73 per cent due to strep- 
tococcus and 23 per cent to pneumococcus Curtis and Bowman found that 
the staphylococcus was a rare offender and report a case of staphylococcus 
empysema following a carbuncle of the neck 
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Most wi iters found that thiee-fouiths of the cases followed bioncho- 
pneumonia and that it ma}’’ occur as a complication following influenza, 
measles, scailet fever and puerpeial sepsis Bilateial empyasma occasionally 
follows when the pneumonia is demonstrable in but one lung In Keyes’ 
series of cases, the death late was 195 pei cent, and in Fabrikant’s senes 
of 1 18 cases, 37 per cent 

Treatment of bilateial empyasma vanes with eveiy wntei and the fol- 
loiMiig will give a geneial idea of methods employed Hedbloom advocates 
bilateial simultaneous closed drainage, Auer, closed diamage, aspiiatmg the 
largest one fiist, and then an open diainage of this side and a closed drainage 
of the other Markle}^ in his case did, fiist, bilateral aspnation and then 
bilateral rib lesection, howevei, did not state whethei open or closed type 
used Scanlan m his case emplo^^ed bilateral aspiration, then a bilateral 
thoracotomy, these at thiee-day inteivals. Beck’s case, bilateial thoracotomy 
Ravnitzy and Bogia report two cases, in one a bilateial rib lesection with a 
twenty-six-da}" interval and in the othei, one side aspnation and other side 
rib resection thiity-seven days later Matthews advocates aspiration and 
closed drainage. Graves, 11b lesection, open drainage type, interval of five 
days Ke3fes advocates a high fluid and caloiic intake, and simultaneous 
drainage He states that the patient is not relieved a great deal aftei the 
first thoracotomy and tends to remain very little changed until after the sec- 
ond thoracotomy, that delay seems to accomplish little but weaken the pow- 
ers of resistance If delay must be cairied out and empyaema of both sides 
is equal, operate on the left one fiist, thus relieving caidiac embariassment , 
if empyaema is unequal, opeiate on the largei one first The initial drainage 
IS to be closed type to fixed things and then open type Cuitis and Bowman 
performed a bilateial interval closed drainage, latei bilateral rib resection 
and unilateral phrenic exeresis , the interval between thoracotomies was nine 
days Beck leports a case of bilateral empysema complicated by childbiith 
during attack of influenza The woman was thirty-four yeais old, pregnant 
eight months, giving biith to normal living child at the time He states that 
nearly always the mother and child die He advocated rib resection with 
closed drainage, stating that both sides should not be drained simultaneously, 
but to give the lung a chance to expand , the interval in his case was twenty- 
four days 

Dr Damon B Pfeiffer recalled two cases of acute pneumothorax, both 
of whom presented at the onset all the symptoms of abdominal catastrophe 
The fiist patient was a young man who had suddenly developed epigastric 
and right-sided abdominal pain The tempeiature and pulse weie about 
normal and the respirations moderately elevated The abdominal muscles 
were tense, particularly on the right side The first impression was per- 
forated ulcer Percussion of the chest yielded a high-pitched, tympanitic 
note on the right side with a complete absence of breath sounds The heart 
was shifted to the left The patient was removed to the hospital X-ray 
examination gave a characteristic picture of a small collapsed lung lying 
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tight against the hilum The abdominal symptoms soon passed off, the 
patient made a complete i ecovery and has remained well for six years The 
second case was more lecent and presented a veiy similar picture The 
origin of the pneumothorax m both cases has remained obscure Neither 
patient has presented eithei clinical or X-ray evidence of tuberculous involve- 
ment of the lung There was no strain or history of accident About nine 
months ago an acute pneumothorax developed suddenly in another patient 
during convalescence from operation for caicinoma of the caecum This 
was accompanied by collapse, d3'spncea and severe epigastric pain It was 
at first thought that obstiuction or some other mtra-abdominal complication 
was going on Examination of the chest followed by X-ray cleared up the 
diagnosis The patient went on to an uncomplicated recovery and has 
remained well 

It might be peitineiit to call attention to the simulation of abdominal 
disease by certain angmoid heart attacks The oldei clinicians recognized 
this and spoke of abdominal angina Years ago Murphy called attention 
to mediastinal lesions as a cause of paralytic ileus simulating obstruction 
It has been of interest to note that m the piesent wave of so-called grippe 
or influenza, symptoms in many cases have stiongly suggested appendicitis 
01 other intra-abdommal surgical lesions The differentiation has often 
been extremely difficult or impossible The idle of certain lorms of pneu- 
monia and basal pleurisy m mimicking abdominal disease is, of course, 
well known 

Dr George P Muller lemarked that when he examined the first patient 
on admission he was certain he had a per f mated peptic ulcei Some years 
ago he obseived a patient with Aoolent epigastric pain in whom acute pan- 
creatitis was suspected Opeiation was not done and twenty-four hours 
later pain recurred and the patient died At autopsy a ruptuied dissecting 
aneurism of the thoracic aorta was found with mediastinum and pleura 
full of blood In the second case a tumoi of the thymus had perforated or 
ruptured The mediastinum at autoi^sy contained organized blood-clots but 
when seen by the speakei his symptoms were those of an acute epigastiic 
lesion, possibly panel eatitis An X-ray of the chest revealed the true nature 
of the lesion 

The case of bilateral empyasma was the first one he has seen for ten 
years Possibly in a similar case he would be tempted to operate in two 
stages with only a few days’ space between them 

TRAUMATIC RUPTURE OF STOMACH, COLON AND KIDNEY 

Dr William T Lemmon reported the case of a boy, eleven years of 
age, who was admitted to the Philadelphia General Hospital June 15, 1932, 
in the surgical service of Dr Hubley R Owen, about twenty hours after a 
fall from a board fence He struck the anterior right lateral surface of 
his abdomen, his body landing in a jack-knife position across the fence He 
was knocked breathless but did not lose consciousness After sitting on the 
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curb for about fifteen minutes, be started home, aided by his playmates He 
made frequent stops on account of extreme \\eakness and dizziness During 
the night, he \\as ^er} restless and suffered pain He asked constantly for 
ice and ice water He \omited se^elal times He neither ^olded nor had 
a bowel mo\ement during the night The follownng morning at 9 30 he 
passed less than 100 cubic centimetres of bloody urine He also passed fresh 
blood and blood-clots by bowel Vomiting and thirst continued On admis- 
sion to the hospital the following afternoon, the abdomen w'as markedly dis- 
tended, tender and rigid The rigidity was more marked over the entiie 
right side of the abdomen and the right loin The percussion note was 
Umpanilic except m the flanks, where it was flat Feeble peristaltic sounds 
were heard only over the left upper abdomen There were no visible signs 
of injur} to the surface of the abdomen, loins, or elsewhere on the body 
Temperature 100°, pulse, 148, respirations, 22 per minute The urine 
examination show ed blood gross!}' and microscopically The blood count 
re\ealed ii 500 leucoc}tes, 3,120,000 red blood-cells, and hsemoglobm of 
62 per cent 

PreMous to operation. 5 per cent glucose m 400 cubic centimetres of 
normal saline was gnen intravenous!} Twenty-one and a half hours after 
the accident, under ether anaesthesia, a left paramedian incision was made 
The left rectus incision was made because of the possibility of injury to 
the spleen The peritoneum was dark 111 color and the peritoneal cavity 
contained approximately 1.200 cubic centimetres of bloody fluid, blood-clots, 
inflammator} l}mph, which had a fecal odor Blood was present in the 
greater peritoneal ca\ity, the lesser peritoneal ca\ity, and in the retroperito- 
neal tissues on the right side of the abdomen A systematic examination 
of the abdominal organs revealed the liver, spleen, pancreas, left kidney 
jejunum descending colon, sigmoid, rectum, and bladder to be uninjured 
The mesentery to the terminal ten inches of the ileum was torn and that 
part of the ileum was dark 111 color, cold to the touch, and did not respond 
when hot packs were applied The circulation was so badly disturbed that 
resection of that portion was considered necessary The caecum had sev- 
eral small complete tears, each about one to two inches 111 length, extending 
through all the coats These openings were plugged by the mucosa and 
blood-clots The cacum was also markedly distended, dark m color, and 
filled principally by blood and blood-clots A similar but less marked con- 
dition was found in the ascending colon The right half of the transverse 
colon w as dark m color, cold to touch, and did not regain its color after hot 
pack applications The mesocolon of that part of the colon was found to 
be torn and bleeding A large, dark fluctuating mass w'^as found m the ana- 
tomical position of the right kidney This mass extended along the course 
of the right ureter to the brim of the true pelvis There w^as a subperitoneal 
rupture of the posterior wall of the stomach wuth a hasmatoma about tw'O 
inches in length This bleeding was controlled by two Lembert sutures The 
terminal ileum, appendix, caecum, ascending, and the right half of the trans- 
verse colon were resected When the peritoneum, lateral to the caecum and 
ascending colon, w'as incised and reflected medially, there w^as profuse haemor- 
rhage from the right kidney This delayed haemorrhage was probably due 
to the release of pressure and the dislodgement of clots which served to check 
and lessen the renal bleeding The clots w^ere removed from the region of 
the right kidney and also the lateral half of the kidney There w^as profuse 
bleeding from the remaining portion of the kidney This haemorrhage was 
checked by clamp and ligature The remaining portion of the kidney w^as 
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then removed A lateral isoperistaltic anastomosis was made between the 
terminal portion of the remaining ileum and the proximal portion of the 
remaining transverse colon Complete haemostasis was secured and all raw 
surfaces were pentonealized The peritoneal cavity was irrigated with hot 
normal saline Approximately one pint of this solution was left within the 
cavity The abdomen was closed without drainage During the operation 
the patient received loo cubic centimetres of 5 per cent glucose and 200 
cubic centimetres of normal saline intravenously At the conclusion of the 
operation, he was given 90 cubic centimetres of blood by transfusion with 
immediate improvement During his convalescence, which was uneventful, 
he was given blood transfusions, glucose, and normal saline July 22, he 
was discharged in good condition 

This boy, approximately five months after operation, is in perfect health 
An X-ray examination made before discharge from the hospital showed the 
terminal ileum joined to the proximal end of the remaining portion of the 
transverse colon The intestinal function was normal The pathological 
report of the kidne}' showed an acute purulent exudate, in addition to trau- 
matic rupture and haemorrhage The caecum showed gangrene in addition 
to ruptures and haemorrhage 

Aristotle’s observation that the intestine of a deer is so fragile that a 
blow will cause it to rupture without injuring the skin, is perhaps the first 
record of injury to the intestine following abdominal contusion without 
external signs of trauma It was not until the seventeenth centuiy, when 
post-mortem examinations became more common, that traumatic intestinal 
perforation was given its due recognition as an important surgical condition 

Moynihan states that the first laparotomy for rupture of the intestine 
was performed by Bouilly, in 1833 The first successful case was operated 
upon by Croft in 1889 Examination of the literature shows that traumatic 
rupture of the large intestine is much less frequent than that of the small 
intestine but that both may be ruptured at the same time The reporter had 
not found a recorded case of rupture of the kidney complicating rupture of 
the colon with recovery of the patient According to Moynihan, emphysema 
IS the only sign that is characteristic of lesions of those portions of the bowel 
which are not wholly covered by peritoneum (parts of the duodenum and 
the ascending and descending colon) If the usual symptoms of intestinal 
injury and emphysema in the right flank are present, a diagnosis of rupture 
of the ascending colon or of the duodenum may be made Emphysema 
spreading from the descending colon may be noticed first in the left flank 

The large intestine is not so frequently injured as the small intestine 
In a total of 221 cases collected from London hospitals. Berry records 177 
injuries of the small intestine, twenty-nine of the duodenum, and fifteen of 
the large intestine Other statistics give practically identical results 
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TRANSACTIONS 

or THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD DECEMBER 14, 1932 AT THE PRESBYTERIAN HOSPITAL 

OF NEW YORK 

COMPLICATIONS OF FRACTURES IN THE AGED 

Dr William Darracii, MD, fiom the Suigical Seivice of the Pres- 
byterian Hospital, piesented the subject of the complication of fiactuies in 
the aged He said Fractures in the aged aie seiious because of the com- 
plications When elderly people aie kept m bed, they are apt to get 
hypostatic pneumonia and die, so we must loll them over and sit them up 
as soon as possible Four )^ears’ expenence m the Fiactuie Ward has 
pioved to us the truth of this idea It has also shown us that the pioblem 
IS not quite t s simj^le as that 

Theie aie two types of complicating conditions m which we have been 
gieatly helped by the woik of Bancioft and Stanley-Biown In one type 
we find old people who have survived the fiist shock of then injuiy who, 
seemingly on the load to recoveiy, begin to get diowsy and drop off to sleep 
more and more frequently and more deeply Soon they cannot be aioused 
and finall}^ diift oft m a quiet, peaceful death Othei gioups include those 
who show an unhappy tendency to clot They have one or inoie attacks 
of thrombo-phlebitis either with or without pulmonary mfaiction Many of 
these two classes show a distuibance of the clotting index Such cases have 
been veiy materially improved and sometimes brought back to noimal by 
the use of sodium thiosulphate and diet In several instances, the leaction 
has been staitlingly satisfactoiy 

A simple reheaisal of othei complications we have met seems to be 
the best method of piesenting this jiictuie 

A woman of eighty-three with a fiactuie of the base of the neck of the 
femur had maiked cardiac aihythmia She developed pneumonia and died 
on the ninth day 

A woman of seventy-five with a comminuted fractuie of the uppei ex- 
tremity of the humerus had a severe nephritis She became ii rational on hei 
second day cUid died from pneumonia on her twelfth 

A man of eighty-six with a fiactuie of the base of the femoial neck 
with marked hypertension and artei lo-sclerosis was awakened from a diowsy 
stupor twice by sodium thiosulphate, but failed to respond a third time and 
died on the sixty-fouith day Autopsy showed solid bony union 

A woman of eighty-three with fracture of the base of the femoial neck 
developed a senile psychosis that cleared up completely on sodium thio- 
sulphate She died eight months later m the city hospital 

A woman of sixty-six with an intertrochanteric fractuie developed a 
coionaiy thiombosis m hei fouith week and died 

147 



NEW YORK SURGICAL SOCIETY 


A man of seventy-six with an intertrochanteric fracture of the femur 
did splendidly until his thirty-first day when he ruptured his gall-bladder 
and died within twenty-four hours 

A woman of seventy-thiee stood a Smith-Petersen open reduction very 
well until the operation was finished, when she suddenly became cyanotic 
and autopsy showed a large saddle clot in her pulmonary vessels 

A woman of seventy with a high fracture of the neck of the femur de- 
veloped a musculo-spiral paialysis during application of a plaster case which 
delayed convalescence through hei inability to use crutches 

A woman of seventy with a fracture low m the neck of her femur devel- 
oped a noisy senile dementia requiring restraint and was sent to Bellevue 
A woman of seventy-one with an intertrochanteric fracture had a large 
decubitus on her leg requiring skin grafting on the ninety-ninth day 

A woman of seventy-two with a fracture of the neck of the femui, 
marked cystitis and incontinence, had such violent paralysis agitans that 
she Jiggled off the adhesive together with large areas of skin 

A woman of seventy-four with a Smith-Petersen reduction of the hip 
developed a thrombo-phlebitis on her fiftj'-fourth day and had two severe 
ceiebral attacks afterwards She was aided by sodium thiosulphate and is 
now walking with solid union 

A woman of seventy-four had a Smith-Petersen open reduction and on 
the day after the operation developed a vaginal haemorrhage severe enough 
to require packing 

A man of seventy-five with a bad prostate and uraemia fell out of bed 
breaking his hip which complicated his uraemia — fatally 

A woman of seventy-seven with a fracture of the neck of the femui, with 
bad cystitis and pyelitis, developed an acute appendix on hei twenty-fourth 
day A decubitus on her heel delayed her walking for many months 

A man of seventy-eight with Paget’s disease and a fracture through the 
shaft of his femur with muscular interposition was greatly helped during 
his convalescence by sodium thiosulphate, but a decubitus on his heel delayed 
his convalescence for many months 

A woman of eighty with a fracture of the neck of the femur was given 
sodium thiosulphate after her second pulmonary infarction She recovered 
without anv more attacks 

A man of eighty-four with an oblique fracture of the shaft of the 
femur, bad chronic cystitis and marked arterio-sclerosis, had an attack of 
thrombo-phlebitis and auricular fibrillation He also had two cerebral at- 
tacks in one of which there was marked Cheyne-Stokes breathing He 
seemed greatly helped by sodium thiosulphate and walked out of the hospital 
with solid union 

A woman of eighty-four with a subtrochanteric fracture of the femur 
which was complicated by a severe uterine prolapse She became very drowsy 
on her sixty-third day and on the ninety-second day developed bronchial 
pneumonia Seventeen months later she was walking with a moderate limp 
A man of eighty-eight with a fracture through the base of the neck of 
the femur was greatly disturbed by a thrombosed haemorrhoid which re- 
quired operation 

A woman of sixty-eight had a fracture through the trochanters and a 
blood-pressure of 260 with high blood-sugar She celebrated her release 
from her brace at the end of nine months by again falling and breaking 
the other hip She succeeded in getting solid bony union in both hips 

A man of seventy-one with a compression fracture of his upper lumbar 
vertebra caused us great anxiety by persistent and extreme abdominal dis- 
tension for the first few days 
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DIAGNOSIS OF CHOLELITHIASIS 

A man of eight} -one with a fracture of the pelvis w^as complicated by 
the presence of a large stone m the bladder wnth cystitis 

We ha\e had the usual complications of carcinoma with pathological 

fractures ^ , r 

A woman of sixty-eight with a fracture of the neck of the femur was 

greatly disturbed by herpes zoster imolvmg the groin and buttocks 

It IS difficult to predict wffiat the complications of fractures m the aged 

w ill be 

THF DIAGNOSTIC VALUE OF BILE OBTAINED THROUGH A DUODENAL 
TUBE— WITH ESPECIAL REFERENCE TO THE DIAGNOSIS 

OF CHOLELITHIASIS 

Drs Louis M Rousselot and Louis Baumak presented a note stating 
that dunng the past ten years there has been a gradual accumulation of 
CMdence h} \arious investigators tending to show that the association of 
cholesterol crystals in duodenal bile and gall-stone disease is more than a 
coincidence 

Lyon Hollander Mateer and Chester Jones all felt that the presence 
of manv clumps of cholesterol crystals probably signified the presence of 
gall-stones Recent!} Bockus presented a large, carefully studied group of 
cases and concluded that the presence of cholesterol crystals or calcium 
bilirubin pigment or both m bile obtained by a duodenal tube w as positive 
criteria for the diagnosis of gall-stones 

Similar studies have been repeated and somewdiat elaborated at the Pres- 
Iwterian Hospital during the past year and a half* A technic has been 
adopted that greatl} simplifies and hastens the passage of the duodenal tube 
All intubations are checked as to position by using the fluoroscopical table 
The identification of the cr}stalhne elements and calcium bilirubin pigment 
in the bile sediment is not difficult 

Our experience has been summarized and arbitrarily divided into the 
following four groupings A comparison with the X-ray findings and the 
operatue findings is also guen 

T.\ble I 

Cases Yielding Dilute (“ 4 ") Bile lYitlioiil Cholesterol Crystals oi Calcium Bilvubin 


(1) Total number m group 30 

(2) Cholec} stogram 25 

(a) Abnormal response 24 

(b) Normal response l 

(c) Accurate interpretation 23 out of 25 92% 

(3) Duodenal drainage 30 

(a) Laboratory diagnosis of chronic cholecystitis ^\lth or without stones 29 

(b) Laboratory diagnosis of normal gall-bladder l 

(t) Cases m which failure to reco\er “B” bile was unexplained by operative 

findings 8 

(d) Accurate interpretation 22 out of 30 73 % 


* Cholesterol Cry stals and Calcium Bilirubinate Granules Their Significance in 
Bile Obtained Through the Duodenal Tube Louis M Rousselot and Louis Bauman 
J A :M A Vol 100, p 254, Jan , 1933 
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Table II 

Cases Yielding A^o Bile 

(1) Total number in group 7 

(2) Operative findings 

(a) Calculi in common duct with obstruction 3 

(b) Carcinoma of the head of the pancreas 2 

(f) Carcinoma of the papilla of Vater i 

((/) Cicatricial stenosis of the common duct 1 

Table III 

Caset Having N^eitlui Clwlesleiol Ciyslals Not Calcium Biliiubin 
in So-t ailed B’ Bih 

(1) Total number m group 14 

(2) Cholec} stogram 12 

(a) Abnormal response 6 

(b) Normal response 4 

(t) Equivocal findings 2 

(rf) No X-rav 2 

((.) Accurate interpretation 5 out of 12 42% 

(3) Duodenal drainage 14 

(0) Accurate interpretation 64% 

(it No stones or cholesterolosis of the gall-bladder) 

Table IV 

Casii Hainng Clwhsteiol Civstals 01 Cahiitiii Biliiiibin 01 Both These 

Substances in Btk 

(1) Total number in group 53 

(2) Cholecystogram 44 

(a) Abnormal response 3 ^ 

(b) Normal response 4 

(c) Equivocal findings 4 

(d) No X-ray 8 

(e) Accuiate interpretation 36 out of 44 84% 

(3) Duodenal drainage S3 

(«) Accuiate interpretation 51 out of 53 9^% 

(These tables were shown as lantern slides) 

We wish to state that this test is not done routinely on all cases of hiliaiy- 
tract disease but is reserved for those cases in which the diagnosis is vague 
and in which there is no confirmatory X-iay evidence It is used almost 
loutmely m laundice cases to establish the piesence 01 absence of bile in the 
duodenum 

As a result of this study we have reached the following conclusions 

(1) The failure to obtain concentrated “B” bile after two or more drain- 
ages is suggestive of intrinsic disease of the gall-bladder 

(2) The absence of cholesterol crystals or calcium bilirubin pigment in 
concentrated ‘ B” bile is fairly strong evidence against the presence of stones 

(3) The finding of cholesterol crystals 01 calcium bilirubin pigment m 
dilute “A” nile or “B” bile is almost pathognomonic of the presence of gall- 
stones 


150 



WOUND INFECTION 


THE CONTROL OF WOUND INFECTIONS 

Dr Frank L jMeleney stated that m the spring of 1925 a high in- 
cidence in the Presb}'terian Hospital of wound infections in clean cases led 
to the careful stud}^ of ^^ound infections It appeared that the percentage 
of infections was much higher than any one had suspected, and each year 
the study has been of such interest that it has been continued Such a study 
tends to improve the sterile technic of the service and encourages care in 
the making of accurate observations on wound healing 

During the first spring the immediate problem was to find the cause 
of the hemol}^;^ streptococcus wound infections There were nine of these 
in the first five months of 1925 In searching ever}’Avhere for the hemolytic 
streptococcus we found that there were 33 per vent of carriers among the 
operating personnel Right after this surv'^ey had been made, another hemo- 
htic streptococcus infection developed m a hernia It w'as found that three 
of the persons on the operating team had hemolytic streptococcus in the 
throat and one of them, the instrument nurse, had them in the nose as well 
(At that time we were masking the mouth rather indifferently and not 
co\ering the nose at all ) Curiously enough, the patient also had hemolytic 
streptococcus m his nose and throat With all of these strains w^e immunized 
rabbits and determined by agg'lutinm and absorption of agglutinin tests that 
the strain recovered from the w'ound of the patient was identical with the 
strains from the nose and throat of the instrument nurse and different from 
those from the patient’s own nose and throat and the throats of the operat- 
ing surgeons 

Ever since then w'e ha\e strictly masked nose and mouth of every one 
entering the operating rooms, not only the sterile operating team but anes- 
thetists, unsterile nurses and orderlies There w’as an immediate disappear- 
ance of hemolytic streptococcus infections and there have only been sporadic 
cases since \\ ith sporadic cases there is a seasonal incidence of hemolytic 
streptococcus wound infections, there being eight times as many m the 
first SIX months of the year as m the last six months, but, with hemolytic 
streptococcus wound infections reduced to a minimum, this does not hold 
true for wound infections in general for a summary of seven years shows 
that the monthly incidence hardly varies at all 

In a search for other sources of infection w^e have taken into account 
the nature of the bacteria found For example, m a representative year 
(1930) of the total number of species found on culture there were Hemo- 
l}tic Streptococcus, 4 per cent , Non-hemolytic Streptococcus, 10 per cent , 
Hemol}tic Staphylococcus aureus, 15 per cent , Staphylococcus aureus, 20 
per cent , Staphylococcus albus, 22 per cent , B cob, 7 per cent , B sub- 
tilis, 6 per cent , B proteus, i per cent , B pyocyaneus, i per cent , Diph- 
theroids, 5 per cent , and others, 4 per cent 

Other sources of infection wFich seem to be important are (a) materials, 
instruments and solutions, (&) skin of the patient, (c) hands of the op- 
erators, and (rf) air of the operating room 
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Cultures of the materials have uniformly yielded no growth As skin 
antiseptics we compared iodine with mercurochrome-acetone-alcohol m a 
series of patients We snipped bits of skin from the hair line of hernias 
and obtainea growth m eight out of ten prepared with iodine and in nine 
out of ten prepared with mercurochrome The organisms found were chiefly 
staphylococci and spoie forming organisms Of these, two of the iodine cases 
had tiivial infections and one of the mercurochrome cases had a serious in- 
fection Since then we have experimented on animals m a similar manner 
with all of the advocated skin antiseptics and find that none really sterilizes 
the skin Probably organisms in deep hair follicles and sweat glands are 
not reached by the antiseptics Until we have a skin antiseptic which will 
sterilize the deep layers of the skin, that will always be a source of 
contamination 

In studying the source from the hands of the operators we have found 
that after a dressing without gloves, even though great care is taken, organ- 
isms from the infection are picked up by the hands of the doctors and nurses 
In studying the contamination from the air we exposed culture plates 
and found that down in the old hospital, with the operating rooms on the 
ground flooi, two colonies of bacteria grew out on the plates for every 
minute of exposure When we moved uptown and tested the operating 
rooms on the sixteenth floor supplied with filtered air, this figure was cut 
in half ^Vhen we compared a room in which an operation was going on, 
with people moving about and doors opening and closing, with a correspond- 
ing operating room m which there was no operation going on and no mov- 
ing about, we found that there were ten times as many colonies on the 
culture plates fiom the active lOom as on the plates from the inactive room 
The study showed fuither that drained wounds are more apt to become 
infected than undrained wounds but we are not sure whether this is due to 
the drains or to the nature of the condition for which the drains were used 
Hematomas, however, markedly increase the percentage of infection If 
not infected at the time of the first dressing, many of these become infected 
later 

Certain types of operation seemed to favor wound infection Up to 
1929, a particularly high incidence of infection occurred in radical mastec- 
tomies, thyroids, open reduction of fractures, recurrent and ventral hernias, 
double operations and excision of lipomas There seemed to be a plausible 
explanation for all but the thyroids In this group we were getting not 
only a high incidence of infection but many hematomas Most of the thyroids 
were being done by the two surgeons connected with the thyroid clinic In 
the summer of 1929, in the absence of one of these surgeons, one of the 
staff, who had recently come from another clinic where silk was being used 
more generally, operated on five thyroids and used silk instead of catgut 
The soft, clean healing of these wounds was seen by the second thyroid 
surgeon and he decided to try it He operated on ten cases with silk and 
then on ten with catgut The silk cases all healed cleanly and the catgut 
cases had four hematomas and two infections Then he changed over en- 
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tirely to the use of silk and a little later in May, 1930, the other thyroid 
suigeon followed his example Since then practically all of the thyroids 
have been done with silk with marked reduction both of hematomas and 
infections, as is seen in Table I 

This striking improvement m thyroid cases led to the greater use of 
silk 111 hernias and open reductions 
with equally gratifying results when the 
figures were completed for 1931 (See 
Table II ) 

The incidence of infection in open 
reduction fell from 26 per cent to 
two per cent and although there were 
some other changes m technic this 
seemed to be due almost entirely to 
the substitution of silk for catgut We 
believe that this favorable response 
IS probably due to the minimal tissue 
reaction which silk produces, to the 
greater security of hemostasis with silk and to the gentler handling of tissues 
which the use of silk requires 

During the past seven years our serious wound infections have been 
reduced from 4 to i 7 per cent and the trivial infections from 10 to 5 4 


Table II 

igSi Silk versus Catgut 



INGUINAL HERNIA 

FRACTURE SERVICE 


Total 

Hem 

m 

Ser. 

Triv. 

% Inf. 

Total 

Hem. 

m 

Ser. 

Triv. 


CATGUT 

100 

14 

m 

1 

4 

5 

38 

11 


2 

5 

18 

SILK 

49 

0 

0 

0 

0 

0 

79 

1 

B 

0 

0 

0 

SILK & GUT 

8 

2 

25 

0 

5 

38 

10 

4 

m 

0 

1 

10 

NOT STATED 

5 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

Totals 

162 

16 

10 

1 

■■ 

5 

137 

16 

12 

2 

e 

6 


per cent We do not feel that we have reached the irreducible minimum of 
wound infections and will continue to strive to reduce their incidence still 
further 


EFFECTS OF SUTURE MATERIAL ON THE TENSILE STRENGTH 

OF WOUND REPAIR 

Dr Edward L Howes remarked that from the point of view of strength, 
the function of the suture is to hold the wound edges m apposition until the 
wound thiough the process of healing has acquired a strength of its own 
Simple incised wounds made m fascia, muscle, peritoneum, and skin sutured 
with the finest of suture material have a period of four to five days when 
the stiength of the wound is only that attributable to the holding power of 
sutures Moieover, this holding power of sutures is more dependent upon 
the nature ot the tissues holding them than upon the thread strength of the 
sutures Thus fascia has a greater holding power than muscle When cat- 
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Table I 

Thyroid Operations 



Totals 

Infect 

%. . 

Hemat. 


1926 

57 

10 

18 

16 

28 

1927 

77 

13 

17 

30 

59 

1928 

78 

8 

10 

29 

37 

1929 

163 

20 

12 

60 

38 

1950 

189 

4 

2 

29 


1930 

Catgut 

35 

2 

6 

lb 

45 

1930 

Silk 

154 
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1 

14 

9 

1931 

216 
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2 

29 

13 

1950 Av nvun. days in Hosp Catgut - 12 
n It n It 11 It Silk - 9 




















































NEW YORK SURGICAL SOCIETY 


gut IS used to lepair a wound, its thiead stiength tends to diminish during 
this first period while the strength of silk remains unchanged There is also 
some loss of the holding power of the tissues during this period 

Following this first phase of healing, the wound rapidly increases in 
strength as a result of the proliferation of fibroblasts and epithelial cells 
The time when this second peiiod begins and the rate at which it proceeds 
depend entiiely upon the length of the first period The length of the first 
period, in turn, depends upon the extent and character of the exudative 
reaction Infection and neciosis prolong the fiist period and consequently 
the strength of the second peiiod is manifested later and develops at a 
slowei rate 

Sutures in the wound aie foreign bodies and therefoie should influence 
both periods of healing Besides, the method by which they have been 
inserted, the tightness with which they were tied, and perhaps their very 
nature can prolong the fiist peiiod of healing and subsequently affect the 
second peiiod 

To demonstiate whether suture materials by their very nature can affect 
the tensile strength of the healing wound, rectus-sphttmg incisions were 
made on either side of the abdomen b}'- Doctor Whipple and Doctor Vivier in 
a series of dogs To control trauma and vaiiations m the amount of suture 
material employed, sutures of exactly the same size and strength were used 
111 both wounds and were employed in exactly the same manner On one 
side, mteriupted No ooo plain catgut sutures were used for the peritoneum, 
interrupted No ooo chromic catgut foi the fascia, and interrupted silk 
for the skin On the opposite side, interrupted sutures of A-silk weie em- 
ployed 111 the same manner The thread strength of No ooo catgut is five 
to SIX pounds The thread stiength of A-silk varies from tliiee and three- 
quaiteis to foui and three-quarter pounds The wounds were tested foi 
strength at daily intervals after suturing, leaving the skin sutures in place 

The results showed that m every instance the wounds sutured with silk 
were strongei than those sutured with catgut Besides, m two of the wounds 
sutured with catgut separation of the peritoneum had occuried, yet these 
and all of the other wounds appeared to have healed per primam externally 
The two wounds with the separations of tissue were not tested for strength 

The number of obseivations m these experiments on the wounds in dogs 
were too few in number to tell whetber there was a diffeience in the length 
of the first period of healing, or whether there was a difference in the rate 
of accumulation of strength during the first part of the second period 
Other experiments on rats have illustrated these points These wounds in 
the stomachs of lats were sutured with different sizes of silk and catgut 
The strengths of these wounds were tested at daily intervals by distending 
the stomachs with air and the results are therefore expressed m millimetres 
of mercury The details of this method have been described before Five 
wounds were tested each day and the data were sufficiently explicit to 
give smooth curves of healing strength The results showed that with silk 
the first period of healing was shortened With catgut, the first period was 
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prolonged Correspondingly, the wounds sutured with catgut had less 
strength in the beginning of the second period than the wounds sutured with 
silk This more rapid appearance of healing strength with silk and the 
greater strength of the wounds during the beginning of the second phase 
of healing occurred regardless of the size of the catgut or silk suture used 
The difference, therefore, is attributable to the nature of the suture material 
rather than its size It must be pointed out, however, that even though 
diflFerent sizes of both silk and catgut were used without demonstrable dif- 
ferences in strength, none of the sizes employed were of such exaggerated 
dimensions that healing w^as interfered wnth Examples of the fact that 
extremel} large sizes of catgut retard healing more than the finer sizes 
of catgut have already been demonstiated by Doctor Harvey and myself 
Alicroscopical sections have been made of all of these wmunds and wnll 
be described m the final publication of this work 

ONE THOUSAND SPINAL ANLEISTHESINS 

Dr L^wrcxce; W Sloan submitted a report as part of a study of the use 
of spinal anaesthesia at the Presbjterian Hospital of New York made by 
Dr Louis M Itousselot and the speaker, saying that the report was reall} a 
study of a group of operatne cases m w^hich spinal anaesthesia w^as em- 
ployed , that IS to say, the group w'as studied from the point of view of 
the patient as an operative risk m relation to the anaesthetic rather than to 
obtain isolated statistics with reference to the aiicesthetic A more complete 
presentation of the study was contemplated 

The group of i,ooo includes the cases that were operated on under spinal 
amaesthesia betw^een January, 1928, and May, 1932 This major group has 
been subdivided into two groups (i) Those betw^een January, 1928, and 
January, 1931 (596 cases), and (2) those from January, 1931, and May, 
1932 (404 cases) A third more recent group of 100 cases w^as also briefly 
reported compared wnth the other groups The cases in this last group 
were anaesthetized under a technic differing from the preceding cases chiefly 
by the larger doses of anaesthetic drug and ephedrine used, the abandoning 
of the Trendelenburg position and the use of larger pre-operative doses of 
sedatives (The earlier technic was essentially the Labat method ) 

The following charts w^ere showm to present briefly some of the findings 
In Chart I the results based on both the entire 1,000 cases and the results 
in the group of 596 cases are presented The more detailed analysis was 
made on the latter group because in this group more complete records were 
kept This group of 596 cases also really represents a selected group be- 
cause in It w ere included many very poor risks, the choice of the anaesthetic 
being made on that account This undoubtedly explains the high gi oss 
mortalit} rate (136 per cent) for the group of 596 cases (wdiereas for 
the entire group the rate is 1 1 8 per cent and for the more recent group 
of TOO cases 8 per cent ) 

About one-fourth of the cases (27 5 per cent ) required a supplementary 
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anaesthetic The incidence of failures was 5 2 per cent The average blood- 
pressure drop for intra-abdominal and extra-abdominal operations was al- 
most the same (49/29 and 45/23 respectively) 

Whereab the incidence of minor respiratoiy complications before opera- 
tion was relatively high m the unsupplemented spinal anaesthesias, the inci- 
dence of post-operatiye pneumonia was relatively low In the supplemented 
cases, however, the converse held true In those cases complicated by a 
major respiratory complication before operation, post-operative pneumonia 
almost invariably followed The incidence of other post-operative complica- 
tions IS also shown m the chart The highest rate of incidence for both 



complications and mortality was found to be in the supplemented intra- 
abdominal group 

The aveiage duration of the anaesthetic (120 milligrams of neocaine) 
was fifty-two minutes Only about one-fourth of the operations performed 
lasting one hour and fifteen minutes required a supplementary anaesthetic, 
wheieas over two-thirds of the operations lasting one hour and thirty min- 
utes required a supplementary anaesthetic 

There was only one death m the group (02 per cent ) which seemed 
to be due diiectly to the anaesthetic but there was a group of eighteen cases 
in which it seemed fairly reasonable to assume that the anaesthetic contrib- 
uted (30 per cent) The aveiage blood-pressure diop in this group was 
82/50 The mortality rate for the patients between forty and fifty years of 
age was 8 45 per cent whereas in the next decade the rate jumped to 25 4 
per cent 
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Chart 2 simply shows the distribution of cases from the standpoint at 
operative procedures performed under spinal anaesthesia Over one-fourth 
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the com sc of opeiation The total incidence of nausea and vomiting, rest- 
lessness, pulse irregularities and syncope did not vaiy much between the 
intra-abdommal and the extia-abdominal gioups except that m the formei 
the seventy of symptoms m geneial was more marked 

In the more recent group of lOO cases in which larger doses of aiijesthetic 
diug, ephednne, and sedative were used, it was found that theie was a 
gam of onlv about fifteen minutes of anaesthesia by increasing the dose of 
novocame from 120 to 300 milhgiams The average diop m blood-pressure 
was almost ml (11/6 as contrasted with the average for the foregoing group 
of 48/28) There was almost always a use m the blood-piessure undei 
the newer technic The number of failures was about the same (4 per cent ) 
The gloss incidence of deaths was lower (8 pei cent ) as was the incidence 
of pneumonia (3 per cent — all teiminal) The incidence of other post- 
operative complications was also lowei 

The post-opeiative complications and sequelje thought to be due to the 
spinal aiiEesthesia were also lepoited 

(1) One case of diplopia due to paialysis of the left lateial lectus muscle 
which peisisted foi two months 

(2) One case of injury to neive loots Lumbar III, VI, V, Sacral I, II, 
III (partial) lesultmg in ladicuhtis and causing weakness of one leg with 
subsequent almost mti actable trophic ulceiation of the ball of the great toe 

Theie were no bioken needles and no local 01 meningeal infections 
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MECKEL’S DIVERTICULUM PERFORATION BY A FISHBONE 

The perforation of the diverticulum of Meckel by a fishbone piocluces 
a serious suigical condition which is foitunately extremely laie I have 
been able to find but five cases reported Blanc^ leported the case of a 
foity-one-yeai-old man operated upon m 1898 Symptoms weie of ten days 
duration and the patient was observed for an additional five days and then 
operated upon A hard fibrous mass was found which pioved to be a 
Meckel’s diveiticulum with a fishbone m its wall Recovery was uneventful 
Piquand and Gienet,^ m 1900, lepoited an autopsy on a woman of forty-five 
yeais with symptoms of over one yeai’s duiation A Meckel’s diveiticulum 
peifoiated by a fishbone was found Hagler and Stewait,^ in 1920. lepoit 
the case of a man of thiity-nme yeais with symptoms of two days’ duiation 
with death from peiitomtis six days after operation A Meckel’s diveiticulum 
peifoiated by a fishbone was suiiounded by an omental mass Walkhng,^ 
m 1931, repoited the case of a boy of eight years who upon operation was 
found to have an abscess m the abdominal cavity with a Meckel’s diveiticulum 
in Its centie peiforated a fishbone Recovery resulted Wilcoxp in 1932, 
opeiated upon a seventy-one-yeai -old man who had symptoms of forty-eight 
hours’ duiation resembling appendicitis After eleven houis’ obseivation 
opeiation levealed a broad-based Meckel’s diverticulum with a fishbone 
piotiuding foi one-fourth of an inch The fishbone was withdrawn and 
the diveiticulum inverted by the purse-string method and recovery followed 
Wilcox’s patient had had two previous laparotomies by other suigeons 

The case reported here is that of a girl fifteen years of age first seen at eight 
o’clock in the evening of Tuesday, June 24, 1930, with pain in the right lower quadrant 
of the abdomen which was crainplike and verj' severe She had eaten fish on Sunday 
and Monda)' At two o’clock p m , six hours previously, while riding in an auto she 
began to have pains in the lower abdomen on the right side and the seventj" graduall} 
increased until at the end of six hours the pains were very severe and the writer was 
called to see her 

Her past history was unimportant There was no previous histor3'^ of gastro- 
intestinal disturbance She had had pj^elitis four j'ears previously 

The general physical examination was that of a well-developed girl who was entirely 
normal except for the abdomen There was marked tenderness in the right lower 
quadrant extending well down toward the pelvis There was marked ngiditj" through- 
out this tender area but no distension The temperature was 100°, pulse 72 and respira- 
tions 20 The white blood count was 13.700 and the differential showed 69 per cent 
polymorphonuclears, 29 per cent small hmiphocj'tes and 2 per cent large mononuclears 
Tlie urine was normal 

Operation was performed at Northwestern Hospital about nine hours after the 
onset of SI inptoms On opening the peritoneum the small intestine which presented was 
found to be inflamed, and on searching for the appendix turbid fluid was found in the 
riglit lower quadrant and also in the pelvis The fluid was not walled off The appendix 
was readilj found and delivered and Mas moderateh long and showed ciidencc of a 
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previous inflammation but was not acutely inflamed at the time The appendix was 
removed A search was made for the cause of the peritonitis and the patient was placed 
m Trendelenburg position after aspirating the fluid and the pelvic organs were examined 
visually At the same time, about the level of the brim of the pelvis there was an 
object which appeared to be about one-half inch of No i catgut lying on the surface 
of one of the loops of intestines On closer examination it was found that this was 
lying on a Meckel’s diverticulum which was only slightly inflamed near its tip The 
Meckel’s diverticulum was about the size of the thumb of an ordinary rubber glove and 
the object on the diverticulum was a fishbone which had penetrated the diverticulum 
about one-half inch from its tip with the sharp end sticking out and the larger end of 
the fishbone still within the lumen of the diverticulum, thus permitting a constant escape 
of the intestinal contents (Fig i ) The diverticulum was ligated and removed and 
the stump inverted with a double row of Lembert catgut suture A penrose drain was 
placed m the pouch of Douglas and brought out at the lower angle of the wound 

Convalescence was quite uneventful The maximum temperature was ioi°, pulse 108 
and respirations 24 The dram was completely removed June 29, five davs after operation 



Fig I — Meckel’s diverticulum perforated by a fishbone 

The perforation of Meckel’s diverticulum by a fishbone is of such 
extreme raiity that this report of six cases might be considered as of 
greater interest to a mathematician than a surgeon On the other hand, 
it IS hoped that this report may help the surgeon to keep this interesting 
anomaly in mind when examining the abdomen In the case here leported, 
failure to search for the Meckel’s diverticulum combined with any condition 
which would have obscured the perfoiating fishbone might well have resulted 
111 failure to diagnose the cause of the peritonitis 

Roscoe C Webb, M D 
Minneapohs, Minn 
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ANNULAR GASTRECTOMY 

FURTHER OBSERVATIONS ON THE CAUSE OF ITS FAILURE 

By W Howard Barber, M D 

OF New York, N Y 

FnOM TIIF DfPARTMFNT OF SORGERl, UffH ERSITV AND BELI E\ UE ROSPITAl MEDTCAE COLLEGE 
AND THIRD 3URG1CAL Dn ISION OF BELLE^ UE HOSPITAL 

The purpose of this report is not to recommend the annular or sleeve 
resection of the stomach but lather to set down certain technical factors 
that have entered into the cause of its failure The literature ascribes 
stricture as the cause, but, inasmuch as cicatricial narrowing has not been 
the experience of all, there must be certain operative incidents present in 
the performance of the resection at one time that are not piesent at another 
time It seems probable that if the clinical instances of outstanding failure 
be critically studied and checked up against properly controlled experi- 
mental technics some findings of clinical value should be forthcoming 
It IS understood that constitutional factors must necessarily enter into 
the healing process of each individuars tissues and must constitute a variable 
which of themselves may account for healing to be rapid in one patient 
and retarded in another These include congenital or inherited tendencies in 
wound repair, sympathetic nerve and glandular secretory influences upon the 
circulation and neuromuscular activity of the stomach, toxaemias, systemic 
infections, organic disease, and malignancy The increased mortality of 
opeiations in diabetics, cardiacs, and carcinomatous patients compared with 
similar operations in strong adults with chronic ulcer is generally known 
One must depend upon the elimination of patients in whom these factors 
make too bad risks for operation by the processes of careful history taking, 
physical and laboratory examinations, and by medical consultations 

Annulai lesection has not been performed in over a decade upon the 
third division at Bellevue Hospital In the original six operations per- 
formed by the author no strikingly unfavorable technical results were ob- 
seived One of these came up for secondary operation for a new growth at 
the pylorus and although the gastro-gasti ostomy wound was so smooth as 
to be imperceptible, the occurrence of malignant disease m the remaining 
pyloiic portion very strongly argued m favor of a subtotal resection for 
the primal y operation It was observed in these and others of the same period 
that the eaily convalescence was remarkably natural so that it was possible 
in an asthenic patient with a post-operative pneumonia to commence rather 
energetic gastric feedings with toleration by the patient within the second 
week The leaving in of the pyloric end, besides constituting m itself a 
possible site for ulcer or new growth, interferes with the normal inter- 
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change of duodenal secretions This remnant is cut off from 'the coordinating 
influences of the gastric vagi through transection of the stomach and de- 
velops an intrinsic hypermotihty which acts as a barrier to regurgitation of 
alkaline secretions The post-operative acidities remain little changed In 
this experience it has been this pyloric remnant with its interference with 
the alkahmzation of the stomach and the dangers of recurrent ulcer or new 
growth that have militated most against the wisdom of using this operation 
The local technical factors which pertain as well to a gastroenterostomy 
suture line have been considered to be vasoligation and its restriction of the 
regional blood supply, suture tension and its further reduction of the re- 
maining circulation after necessary ligations of bleeders, and contamination 
The stomach is generally recognized as a vascular organ Beinheim’^ in 
attempting to produce necrosis and ulcer by devasculanzing the stomach con- 
cludes “The stomach (of the dog) can withstand any amount of diminu- 
tion of its blood supply, whether on the lesser or greater curvature, or on 
both, short of total devasculanzation Collateral circulation must be 

not only most extensive but most active and effective Ligation of blood- 
vessels does not give rise to ulcers ” Similarly, one of our own group had 
performed a series of regional vascular ligations about wounds in canine 
stomachs and noted the effects upon healing J Mulholland repeated ex- 
perimentally what IS done in a limited way clinically that of picking up 
bleeding vessels a short distance back from the cut edge of the gastro- 
enterostomy stoma and ligating them, except that he ligated a series of ves- 
sels entirely about the stoma Mulholland’s results appear m the following 
table 

Table I 

Table Showing Influence of Vasoligation 2 5 Centimetres from Suture Line upon Resulting 

Size of Stoma 




Date of Operation 

Time in Days 

Stricture 

Dog No 

I 

11/16/28 

157 

0 

Dog No 

0 

11/21/28 

145 

I + 

Dog No 

3 

11/23/28 

27 

I 4 - 

Dog No 

4 

12/6/28 

16 

3 + 

Dog No 

5 

12/8/28 

40 

0 

Dog No 

6 

1/3 1/29 

39 

0 

Dog No 

7 

3/7/29 

59 

2 -f 

Dog No 

8 

4/4/29 

21 

2 + 

Dog No 

9 

4/1 1/29 

7 

3 + 

Dog No 

10 

4/13/29 

40 

0 

From the above it appears that 

stricture to some degree follows in 60 per cent 

and no 


stricture in 40 per cent 

From these observations it is evident that the marked vascularity of the 
normal stomach is ample to provide for the healing of a stoma under ordi- 
nary conditions but that it is possible to carry ligations so far as to cause 
the development of stricture 

A similar situation arises in respect to the gastro-gastrostomy wound in 
annular gastrectomy In this technic several vessels are necessarily ligated 
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In this manner it may be assumed that practically the same amount of blood 
will be removed from the healing wound by a number of operators It is 
not conceivable, however, that many operators will exert the same degree 
of tension on the sutures Still it is this element in the individual opera- 
tor’s technic that determines the net amount of blood flow to the granu- 
lating and epitheliahzing wound This factor, tautness of the suture, may 
therefore account for the variable results obtained by various operators m 
the performance of the operation 

To observe the effects of taut suturing, stomachs were divided each into 
two transverse planes and resutured using a taut shoemaker’s stitch m an 
anastomosis and a Connell and Cushmg-Lembert gently drawn so as to leave 
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Fig I — Drawing o£ gastro gastrostomj with properly inserted sutures, indicating normal size 
relations of oral and aboral portions of stomach (Insert indicates vascular changes about and between 
sutures drawn with proper degree of tension in the course of gastro-gastrostomy ) 

a faint pink suture line m the remaining anastomosis in each stomach (Figs 
I and 2 ) In these experiments, tautness was exaggerated to emphasize the 
pathological changes Ischsemia was followed by distortion of the suture 
line and fibrosis or perforation This problem was duplicated by Dr H 
Behrens while a graduate student at the University upon the author’s sug- 
gestion He performed eight gastio-gastrostomies, one on each experimental 
animal The sutures were inserted to “approximate” tissues in two In 
these the stomata were found free from stricture after three weeks In 
three animals after a suture “drawn tightly” in twentj -eight, four, and ninety 
da 3 's respectn ely, the stomata were “slightly contracted,” free from stricture, 
and markedly strictured After fi\e, twenty-one, and three days respec- 
tively, very tightl}’’ drawn” suture lines were found “necrotic,” “extremely 
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strictured,” and “necrotic ” Behrens” conclusions -were “Very tight sutures 
strangulate and lead to various degrees of necrosis including ulceration 
Moderately tight sutures lead to stricture Sutures inserted to approximate 
the serous surfaces favor healing of the suture line with a minimum of 
scar tissue or stricture formation ” 

Subsequently two more post-graduate students, Drs S iMufson and S 
M Rabson, using tvent} dogs, endea^mred to determine what amount of 
stricture followed annular resection Resections of segments of lo to 30 
centimetres at the lesser curi atures and i 5 to 7 o centimetres on the greater 
curvatures were excised from the midgastric portions of fi\e dogs, from 
the junctions of the middle and lower thirds in seven, and from prepyloric 



Fig 2 — Drawing indicating strictured anastomosis between oral and aboral portions of stomach 
foUoxMng tighth dra^^n sutures (Insert indicates \ascular changes about and betueen strangulatorv 
sutures ) 


portions in eight dogs Of these twent} animals, there were fourteen prop- 
erl)' sutured gastro-gastrostomies and six taut anastomoses The mean 
duration of life of the former group was thirty da)S and of the latter ten 
days There were two deaths from leakage at the suture lines m the group 
of fourteen “properl) ’ sutured animals and four fiom leakage at one 01 
other curvatures, more often at the greater in the tautly sutured group 
Histologicall) they report moderate cellular reaction except about the sutures 
where dense infiltration was noted as late as 153 days IHarked cellular in- 
filtration and necrosis were obser-sed in the perforated animals Mufson and 
Rabson conclude “All dogs in which sutures were tautl) drawn died wntliin 
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ten days from perforation or haemorrhage Taut sutures invariably led to 
necrosis so that in this series it was impossible to study fibroid changes m 
late suture lines The properly sutured normal animals that survived several 
months showed rontgenographically no evidence of biloculation or of im- 
paired motility and on necropsy no evidence of ‘hour-glass’ deformity other 
than projecting edges at suture lines ” 

These findings agree with those of Stewart^ and Barher^ in earlier 
papers It is noteworthy that m those instances in which gangrene developed 
during the course of healing after gastro-gastrostomv it more often appealed 
at the greater curvature This coi responds with the experimental findings of 
Bernheim and also with the pathological changes reported m occasional 
clinical failuies 

Another factor to be considered in all operative technics is contamina- 
tion This factor was purposely combined with that of suture tension 
in a large series of experimental wounds by Doctors S Davidson and J R 
Murphy during the past year The results may be tabulated as follows 

Table II 

Ttssue Reactions to Taut and Contaminated Sutures in Wall of Canine Stomach 

Hfemorrhage Leucocytes Fibroblasts Necrosis 



T 

L 

C 

T 

L 

C 

T 

L N 

T 

L 

C 

Mucosa 




X 


X 

X? 

X? 




Submucosa 

XX 


X 

XXX 

X 

XX 

X? 

X? 

X 

X 

X 

Musculans 

X 

\ 


XXX 

X 

X 

x^ 

X? 




Serosa 

XX 

\ 

X 

X 

\ 

X 

x> 

x> 

X 




“T” refers to suture drawn more tightly than normally, “L” indicates nor- 
mally tense suture, and “C” suture moistened in gastric secretion, “x” de- 
notes degree of haemorrhage, number of leucocytes, etc All experiments were 
terminated by euthanasia 

Their conclusions w^ere “The only definite findings which can be drawn 
from the above is that fibroblasts appear sooner and fibrous tissue was longer 
observed in the clean than in the contaminated sutures ” The taut suture 
stimulated an early outflow of leucocytes, more than either “contamination” 
or the “loose” sutuie Some of these white cells may have come into the 
outer layers of the gastric wall m the haemorrhage (noted more commonly 
after the tight suture in the above table) Abscess and necrosis were not 
outstanding aftei taut, “loose,” or contaminated sutures m the hands of 
the above investigators 

From these several observations on normal stomachs by various 
investigators, it seems probable that the stricture often reported as the essen- 
tial cause of failure after mesogastric resection is partly due to the require- 
ments of the operation itself, wdnch compel ligation of both curvature vessels 
and multiple ligations of mural branches, but also to overtaut sutures in the 
anastomotic line that further reduce the blood supply to the healing gastro- 
gastrostomy wound 
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In abnormal stomachs m pathological individuals with impaired circu- 
lation or with poor neuromuscular tone as is often met with m carci- 
nomatous patients necrosis may prevail in the absence of a firm replacement 
fibrosis and go on to perforation (Figs 3 and 4 ) 

The post-mortem drawings (Figs 3 and 4) refer to a young adult male with car- 
cinoma of the stomach and upon whom a Polj'a resection was performed He reacted 
naturally until the seventh post-operative day when he developed a rise in temperature, 
distention,* and discharge from the wound (beginning peritonitis) and nephritis His 
blood-pressure, low throughout, reacted to transfusion but never rose above 100 systolic 


Duodenum 



P Jejunum -■ 

Fig 3 

while leucopenia persisted Of special significance are the necropsy findings ten days 
after operation which besides organic disease in the lungs, liver, and kidneys were 
“Section through gastrojejunal junction shows cedema of the muscularis and foci of 
lymphocytic infiltration In deeper layers of muscularis there are foci of necrotic material 
containing much nuclear debris In one of these foci a bit of highly refractile material 
suggestive of catgut is seen Serosa is covered by several layers of fibrin Gastric 
mucosa shows superficial erosion and oedema of glands, many of which are desquamated 
Same on the jejunal side Another section through the gastrojejunal margin shows 
superficial erosion, focal necrosis in the mucosa, oedema m muscularis, and acute fibrinous 
exudate over the serosal surface Diagnosis — Necrosis at the gastrojejunal anastomosis 

* The author desires to call attention to the frequent absence of the usual signs of 
tenderness and rigidity in acute peritonitis in patients of extremely lowered resistance 
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The anastomosis held for the first week There was fibrinous exudate but no new 
connective tissue Necrosis terminated fatally 

From this experience with the normal and pathological stomachs the 
following precautions stand out 

(1) Ligate bleeders m the cut edges of the wound rather than at a 
distance from the line of incision 

(2) Draw m sutures so as to approximate rather than so as to distort 
or blanch the tissue 

('3) In patients of doubtful operability take the greatest possible ad- 



Fig 4 

vantage of the adhesive inflammation destined to appear on the serosal sur- 
faces of the wound by the application of omental or peritoneal grafts 
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TUMORS OF THE STOMACH*t 

By Waltman Walters, M D 
OF Rochester, Minn 

FROM THE DIMSION OF SURGERY OF THE MAYO CLINIC 

The most common tumor of the stomach is carcinoma A larger pro- 
portion of carcinomas occur here than in any other organ of the body, and 
gastric carcinoma affects three times as many men as women Carcinoma 
of the stomach, as is true of carcinoma in most other regions, is curable in 
its early stages and hopeless when it has progressed so that the neoplasm 
cannot be removed , control of the disease rests primarily on its early recog- 
nition so that surgical removal can be accomplished The disease appears 
in persons between the ages of forty and sixty-nme years in 85 per cent of 
the cases The symptoms, signs, and course of the disease are dependent, 
m large measure, on the situation, extent, and rigidity of the growth In 
certain situations in the stomach, namely, in the upper and middle portions, 
carcinoma may appear and develop, producing few symptoms, whereas 
growths that interfere with emptying the stomach give rise to marked dis- 
turbance even m their early stages 

In general, the most important and most frequently occurring symptom 
is persistent, dyspeptic discomfort In some cases symptoms suggestive of 
an ulcer may have been present over a period of years, later to assume 
malignant characteristics, such as failure of the patient to obtain relief from 
pain by methods which previously had been effectual There is a relatively 
small group of patients who have had indigestion of an irregular nature, 
sometimes the result of a diseased appendix or gall-bladder, with mild symp- 
toms, and the change to symptoms characteristic of carcinoma is so insidious 
that the patient is without knowledge of the change 

Carcinoma of the stomach can be detected by a competent rontgenologist 
in 95 per cent of cases It should be emphasized that rontgenological exami- 
nation of the stomachs of patients forty years of age or more, who have 
indeterminate dyspepsia, is the most important procedure in examination, 
and should never be omitted m any suspicious case 

Two cases which recently came under my observation have emphasized 
the value of the rontgenological examination in cases of early carcinomatous 
lesions In the first case, the presence of a small, carcinomatous, ulcerating 
lesion, I 9 by I 7 centimetres, was detected by the rontgenologist, found and 
removed by the surgeon, and the pathologist confirmed the diagnosis of 
malignancy In the second case, that of a man aged thirty-two years, the 
rontgenologist had made a pre-operative diagnosis of small, ulcerating malig- 

* Read before the New York Academj of Medicine, Graduate Fortnight, October 26, 

1932 

f Submitted for publication November 14, 1932 
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nant lesion of the lesser curvature of the stomach At operation, with the 
lesion between my exploring fingers, I felt that it was inflammatory The 
distal half of the stomach and the first portion of the duodenum were re- 
moved, nevertheless, because of the uncertainty of the nature of the lesion, 
and the pathologist reported it to be an adeno-carcmoma, graded 2 

The difficulty and importance of diagnosis of a malignant lesion of the 
stomach has been well stated by Balfour “There is no characteristic syn- 
drome of carcinoma of the stomach Although there is a more or less 
constant syndrome in the average case, there are so many exceptions to the 
rule that the astute clinician will, by keen recognition of this fact, establish 
a diagnosis of the disease at a time when the symptoms are bizarre and when 
surgery can offer some prospect of cure ” 

Types of malignant gastric lesions — ^Ulcerating adeno-carcmoma of the 
stomach is of most frequent occurrence The lesion tends to be more painful 
than other types and blood oozes from it more freely Large tumors of the 
stomach are usually of the colloid type , the lesions are sharply demarcated, 
and thus readily lend themselves to removal by extensive resection of the 
stomach This should emphasize the point that it is not the size of the lesion, 
but its mobility and extent, which determines whether it can be removed 
The scirrhous type of lesion is frequently localized at the antrum of the 
stomach, producing symptoms by obstruction, whereas the linitis plastica 
type, with involvement of the entire stomach, may exist with but few symp- 
toms until late in its progress Sarcoma of the stomach occurred m the 
proportion of one sarcoma to 159 carcinomas in the years 1908 to 1920 at 
The Mayo Clinic, as reported by Masson It might be said in general that 
sarcoma of the stomach occurs earlier in life than carcinoma In a study 
of fifty-four cases of sarcoma of the stomach seen at the Clinic from 1908 
to 1929, Balfour and McCann found that in all but one case the patient had 
come to operation The majority of the lesions were diagnosed as car- 
cinomas of the stomach before operation, and the lesions were removed 
surgically in thirty-six of the cases 

Swgical Tieatment — It has been the custom at the Clinic to advise 
abdominal exploration in all cases of carcinoma of the stomach, unless unre- 
movable metastatic growths have been proved to exist The rationale of such 
a decision rests on the basis that occasionally rontgenograms will give evi- 
dence that a lesion is of greater extent than it really is, and frequently the 
stomach is found to be unusually movable, a circumstance that makes any 
localized gastric carcinoma suitable for removal 

Occasionally the presence of a benign tumor of the stomach, such as a 
benign polyp or foreign body, may produce a large defect in the filling of the 
stomach, leading to an erroneous opinion as to the type and extent of 
the lesion In an occasional case a badly diseased and distended gall-bladder 
or distension of the splenic flexure of the colon from gas, or the presence of 
other lesions in adjacent viscera, may so interfere with the neuromuscular 
activity of the stomach that apparent defects in outline suggestive of 
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noma manifest themselves When such disturbances involve the upper por- 
tion of the stomach, they may lead to the erroneous interpretation that the 
lesion IS inoperable 

In the last few years, I believe we have been able to remove an increasing 
number of extensive malignant lesions of the stomach This has been par- 
tially due to the fact ‘that a patient is never denied the benefits of removal 
of a malignant gastric lesion if it is possible to remove it In the last three 
years total gastrectomy has been performed at The Mayo Clinic in seven 
cases It IS interesting that three of the seven patients are living and well, 
more than a year since operation , one, almost two and a half years since 
operation, another two years since operation, and another more than a year 
since operation That such an operative procedure could be carried out in 
suitable cases, with great benefit to the patient, has led to the impression that 
gastric lesions, therefore, should be removable unless they have invaded 
adjacent structures and thus could not be removed in their entirety 

In many instances in which the lesion at first would appear to be incapable 
of removal, because of extent of the growth and attachment to the mesocolon 
or capsule of the pancreas or liver, it is found after the freeing of adhesions, 
and separation of the lesion from these structures, that the growth is readily 
removable In other cases, particularly if the tumor is large, the uninvolved 
portion of the stomach may be thickened and give the appearance of involve- 
ment, although thickening may be only the result of gastritis adjacent to the 
lesion Finally, it is not an uncommon experience to find that a growth 
examined while the patient is straining under light anaesthesia appears unre- 
movable, but under deep anesthesia it may appear to be readily removable 
In general, the statement can be made that approximately half of the 
patients who are in suitable condition for exploration for malignant lesions 
of the stomach, will be found to have operable lesions 

The Cwahhty of Cmcinoim of the Stomach — In the symposium on 
carcinoma presented at the Clinical Congress of the American College of 
Surgeons in New York last year, Balfour reported a group of 278 patients 
who had lived for five years or more following removal of carcinomas of 
the stomach, stating that five-year cures could be obtained in 50 per cent 
of the cases in which the lymph-nodes were not involved This statement 
should not be construed, however, to mean that the presence of involved 
lymph-nodes is a contra-indication for operation, in many of the 278 cases 
there was involvement of lymph-nodes 

It should be remembered that enlargement of lymph-nodes along the 
curvatures of the stomach does not necessarily mean involvement by carci- 
noma, for microscopical examination of many of these enlarged nodes will 
show them to be inflammatory and to contain no cells of carcinoma In 
either event, complete removal of all enlarged nodes in the gastrohepatic 
omentum, along the lesser curvature of the stomach, as well as those along 
the greater curvature of the stomach at the time resection is done, is the 
advisable procedure 
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Palhative Treatment of Inoperable Malignant Gastric Lesions — In dis- 
cussing the treatment of carcinoma of the breast, and its recurrence, Handley 
stressed the point that we must not be content to treat only the operable 
or curable cases of malignant disease but that any procedure which can be 
carried out for the patient with a recurring malignant lesion or an inoperable 
malignant lesion, which will make the remainder of the patient’s life more 
comfortable, is our duty No better example can be found of the value of 
palliative measures than m surgical treatment of inoperable carcinomas of 
the stomach 

Removal of a necrotic, ulcerating, bleeding lesion of the stomach, even 
though metastasis may be present in the liver, is a palliative procedure 
worthy of consideration in dealing with a patient whose general condition 
warrants it Similarly, in the presence of obstruction, gastroenterostomy 
will not only bring relief of the distressing vomiting, but will enable the 
patient to take adequate nourishment, and these effects of the operation mean 
restoration of weight and improvement in general well-being Mayo and 
Balfour have both directed attention to the fact that patients may live, two, 
three, and four years, m good health, following palliative removal of a 
malignant lesion of the stomach, even if metastasis was found at the time of 
the operation This is particularly true regarding hepatic metastasis, which 
seldom becomes a site of infection 

In cases m which palhative resection or gastroenterostomy seems inadvis- 
able, jejunostomy can be performed for feeding, and the patient’s stomach 
can be kept empty subsequently by means of a stomach tube Emphasis 
again should be placed on the fact that relief of symptoms and prolongation 
of life often can be afforded the patient with incurable caicinoma by treat- 
ment directed to these ends 

Benign Tiimois of the Stomach — Benign tumors of the stomach, 
although of rare occurrence, may give rise to pyloric obstruction, due to 
their intermittent prolapse through the pyloric sphincter, or they may be the 
cause of severe gastric haemorrhage, due to ulceration In 1922, Eusterman 
and Senty reported a series of twenty-six surgical cases of benign gastric 
tumor, and m 1927 Balfour and Henderson added thirty-two m which opera- 
tion had been performed at the Clinic up to 1927 These benign tumors 
consisted, for the most part, of fibro-adenomatous polyps and other tumors 
of the gastric walls, namely, fibromas, myxomas, fibro-adenomas, adeno- 
myomas and myxo-fibromas These tumors varied from one of slight 
weight, 5 millimetres in diameter, to one weighing 1,000 grams This large 
tumor was a dermoid cyst filling the retroperitoneal cavity In twenty-two 
cases the tumor was associated with other lesions , in five, with carcinoma 
of the stomach 

It is interesting that in all cases of gastric polyp uncomplicated by other 
gastric lesions, free hydrochloric acid was absent from the gastric content 
This tends to obscure the differential diagnosis of gastric carcinoma, perni- 
cious anaemia, and benign gastric tumor The tumors are relatively symptom- 
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less unless the pedicles aie of sufficient length to allow the tumors to prolapse 
through the pylorus, producing intermittent obstruction, or unless they 
become ulcerated and produce bleeding 

The malignant potentiality of all polypoid tumors of the stomach closely 
parallels that of the same type of tumor occurring m the colon, therefore, 
the pedicle of each of these lesions should be carefully examined at the time 
of removal to be certain whether malignant cells are present In one of the 
cases reported by Balfour, a polyp approximately 7 centimetres in diameter, 
situated near the cardiac end of the stomach, was suggestive of malignant 
degeneration Although the tumor was rather inaccessible it was cauterized 
and removed at the pedicle Four months later, exploration revealed an 
inoperable carcinoma of the cardiac end of the stomach, apparently originat- 
ing at the site of the polyp 

From the standpoint of treatment of the lesion, transgastnc excision of the 
tumor when benign, as was done in seventeen of the thirty-two cases, is 
worthy of consideration However, m larger tumors the probabilities of 
malignant degeneration makes partial gastrectomy advisable 

Piesent Stahis of Peptic Ulcei — ^The present status of the surgical treat- 
ment of duodenal and gastric ulcer might be said to depend on the results 
which are obtained m suitable cases under a medical regimen I have said 
“suitable cases,” because I want to attempt, first, to eliminate from considera- 
tion those cases in which there is unanimity of opinion regarding treatment 
For example, acute duodenal or gastric ulcer, which has perforated, is recog- 
nized by everyone to constitute a surgical emergency, and closure of the 
perforation is necessary Whether, in addition to this, other procedures, such 
as gastroenterostomy or gastric resection should be done is dependent on the 
condition of the patient, and on what, in the experience of the operating 
surgeon, has given the best results at low rates of mortality m other cases 
of similar type 

The patient with a chronic duodenal ulcer without complications, whose 
symptoms are mild, neither interfering with work nor his pleasure, is best 
treated medically Patients with subacute, perforating duodenal ulcers, espe- 
cially those m whose stomachs evidence of a crater can be demonstrated 
rontgenologically, patients with bleeding duodenal ulcers, and patients with 
obstructing duodenal ulcers, are best treated surgically In addition to these 
patients who have these complications, there are a great many with chronic 
duodenal ulcers whose symptoms do not respond to a medical regimen, and 
who welcome a surgical procedure of low risk that will afford them relief 

It might be said that m the treatment of any lesion, ulcerating or other- 
wise, duodenal, gastric, intestinal or vesical, direct attack on the lesion, and its 
removal, when such can be accomplished safely, is the advisable procedure 
Unfortunately, removal of the complicated type of duodenal ulcer cannot 
always be accomplished safely The obstructing duodenal ulcer is frequently 
adherent to the pancreas, and is surrounded with much inflammation and 
oedema, and its removal is carried out with a great deal of difficulty, especially 
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when too small a part of the duodenum remains to permit of perfectly 
accurate closure after gastric and duodenal resection The same applies to 
haemorrhagic duodenal ulcer, which usually is situated low on the posterior 
wall of the duodenum Such a bleeding lesion usually has perforated into 
the head of the pancreas, forming a crateious ulcer That an ulcer of this 
type may be present, even though an ulcer is piesent on the anterior wall of 
the duodenum should be remembered It should be suspected m every case m 
which there has been intestinal bleeding, even though Rontgen-rays fail to 
give evidence of its presence 

Typical biliary colic, occasionally with some jaundice, may result fiom 
perforating ulcers of the posterior duodenal wall Many such patients whom 
I have seen had had their gall-bladders removed elsewhere, and I suspected 
the presence of stone m the common bile-duct, with recurrence of symptoms 
Perforation of the ulcers into the pancreas was the cause of recurring attacks 
of pain, and the jaundice was the result of inflammatory oedema of the 
pancreas, obstructing the pancreatic portion of the common bile-duct The 
situation of the ulcer on the posterior wall of the duodenum, and its perfora- 
tion into the pancreas at a low level, without involvement or deformity of 
the anterior wall, had prevented its rontgenological visualization m some cases 
In some of the cases the lesion had been overlooked at the time of the pre- 
vious exploration, presumably because the anterior duodenal wall was not 
involved and the posterior wall was not palpated 

Occasionally severe, almost fatal, intestinal haemorrhages occur from 
ulcers of the type just mentioned , haemorrhages usually ceased after gastro- 
enterostomy I mention this particularly because many of the lesions one is 
most anxious to remove are of the type that can be removed only with the 
greatest difficulty, and with the greatest risk We have traced such patients 
aftei gastroenterostomy, to see, with the greatest satisfaction, the symptoms 
of most of them disappear, and they regain their health Furthermore, 
gastroenterostomy in these cases carried but little more risk than in the 
average case, which in our experience has been that of a mortality rate of 
about I per cent One may contrast this mortality rate with that following 
removal of extensive perforating, obstructing, or haemorrhagic duodenal 
ulcers, which in the hands of the most experienced surgeons is considerably 
greater 

The question of gastric and duodenal resection is introduced because, if 
one IS to resect ulcerating lesions of this type in the duodenum, resection of 
part of the stomach usually becomes a part of the procedure This brief 
consideration of the perforating, obstructing, haemorrhagic type of duodenal 
iilcei emphasizes the necessity of baising one s opinion as to the best surgical 
procedure on knowledge of the patholog}’- of the lesion itself, and of the 
alteration in physiolog}" that results from the operatne procedure 

Ma} I say, therefore, that I am basing my opinion on the ulcerating 
lesions of the stomach and duodenum which ue m the middle western part 
of the country are seeing at operation In our experience, duodenal or gastric 
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ulcers are localized to either the duodenum or the stomach in 90 per cent 
of the cases This is in contrast to the ulcers which my colleague, Doctor 
Snell, and I saw operated on m the German surgical clinics There, in 
addition to the duodenal ulceration, there was marked ulcerative and haemor- 
rhagic inflammation of the lower part of the stomach Consequently, when 
this gastiitis is found to he present in association with duodenal ulcer, it 
would seem that the type of the lesion must be entirely different from the 
type we see, not only pathologically, but biologically, and removal of the 
ulcerating portion of the stomach and duodenum should be the operation 
of choice 

With the lesion localized to the duodenum, and accessible, there is no 
reason why excision of the lesion and provision for the stomach to empty 
Itself completely by a properly functioning gastroenteric stoma, or by means 
of the opening which results from pyloroplasty, should not be followed by 
excellent results When the lesion is of the obstructing, perforating, liEemor- 
rhagic type, in which removal of the lesion would seem to be complicated 
because of the greater risk involved, the safest, and therefore the wisest 
procedure to us, seems to be usually gastroenterostomy If it becomes 
necessary at a later time to remove the lesion, which very seldom is the 
case. It will be found that because of the relief of the obstruction afforded 
by the gastroenterostomy, the inflammatory oedema and fixation of the lesion 
has subsided to the extent that the lesion can be more easily and more 
safely removed 

One of the most startling effects of gastroenterostomy which I have re- 
cently witnessed, was in a patient which I operated on for relief of a subacute, 
perforating duodenal ulcer forming a mass 5 by 3 5 centimetres in diameter 
and perforating against the under-surface of the liver As a result, the 
patient was in poor condition, and although the operation was performed 
entirely under abdominal wall block anaesthesia with procaine, bilateral pul- 
monary abscesses developed These were successfully drained through the 
bronchoscope Unfortunately, septic thrombosis and septicaemia then devel- 
oped, from which the patient failed to recover The post-moitem examina- 
tion of the stomach and duodenum, made six weeks following the gastro- 
enterostomy, revealed the mass about the perforated ulcer to have disappeared 
completely, the duodenum had disengaged itself from the liver, and gross 
and microscopical examination of the ulcer disclosed that it had become 
completely healed, except for one small area 2 millimetres m diameter, sit- 
uated m the superior margin of the posterior wall, where the perforation 
undoubtedly had taken place With the exception of this small area, the 
mucous membrane had completely closed over the ulceration 

I am convinced that patients who have lesions of the duodenum associated 
uith lesions of the stomach are best operated on by removal of the areas of 
the ulceration On the other hand, the infrequency with which such accom- 
panying inflammations of the stomach have been present m patients operated 
on by me m the last eight years has led me to believe that in by far the 
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majority of cases, excellent results can be expected by the conservative 
operations of gastroenterostomy or pyloroplasty, with later excision of the 
ulcer if necessary These procedures can be carried out with minimal risk 
Gastric Ulcei —In considering the treatment of gastric ulcer, I should 
like briefly to call attention to several observations which I think worthy 
of emphasis 

Statistics, based on cases in which operation for gastric ulcer has been 
performed in various clinics m this country and abroad, would lead one to 
believe that from lo to 20 per cent of gastric ulcers which seem benign are 
in reality small carcinomas Whether these are ulcerating carcinomas or 
whether they are carcinomas developing in an ulcer is of great interest to 
pathologists and students of etiology, yet from the practical standpoint, the 
fact that an ulceiatmg lesion of the stomach, no matter how small, may be 
carcinomatous, is of extreme importance 

I have removed an ulceiatmg carcinoma of the stomach, about i 5 centi- 
metres in diameter, which when subjected to rontgenological examination, and 
even when palpated at the time of the operation gave none of the indications 
of being malignant Microscopical examination, however, demonstrated that 
the lesion was carcinoma On a few occasions attempt to treat these lesions 
medically was followed by appaient success, the clinical features of a benign 
lesion being temporarily satisfied There was relief of pain, absence of blood 
111 the stools, and disappearance of the niche on rontgenological examination 
Later, however, return of symptoms, and reappearance of the lesion in the 
rontgenogram led to exploration, at which time an extensive malignant lesion 
was found One patient, I recall, insisted on being treated medically, but 
the symptoms reappeared to a more severe degree, and ten months later the 
patient willingly underwent exploration Unfortunately, the lesion was 
found so extensively to involve the stomach that it could not be removed 
There is no doubt that medical treatment of gastric ulcers by an internist 
skilled in the treatment of gastro-intestmal disease, which treatment can be 
controlled and carried on under his observation, and the subsequent course 
of the patient carefully observed, is worthy of trial for certain types of gastric 
ulcer, particulaily the acute type of gastric ulcer afflicting a young patient 
It should always be lemembered, however, that the decision to treat such a 
person by medical measures carries great responsibility, for if the lesion is 
malignant by the time it is found to respond unsatisfactorily to medical 
treatment, sufficient time may have elapsed for it to have become unremov- 
able It IS our custom, at the Clinic, therefore, m cases of gastric ulcer 
which seem suitable for medical treatment, to keep the patients m the hospital 
under observation for three weeks If during this time the ulcer does not 
lespond to treatment, surgical removal is advised Even in cases in which 
excellent progress is being made under medical cate, the patient is advised 
to letuin at frequent intervals for reexamination 

Suiniuaiy — Carcinoma occurs more commonly in the stomach than in 
any other organ of the body The symptom of most common occurrence 
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IS persistent dyspeptic discomfort Carcinoma of the stomach can be detected 
by a competent rontgenologist in 95 per cent of cases Ulcerating adeno- 
carcinoma IS of most common occurrence, although large carcinomas of the 
stomach are usually of the colloid type Sarcoma occurs in the stomach m 
proportion of one sarcoma to 159 carcinomas Exploration for every tumor 
of the stomach is indicated, providing the patient’s general condition permits, 
and unless unremovable, proved metastasis already exists In several cases 
successful total gastrectomy for carcinoma has been performed at the Clinic 
Balfour reported 278 cases m which the patients lived for five years or 
longer after surgical removal of gastric carcinomas Palliative treatment of 
inoperable tumors should be directed toward relief of pain and obstruction 
and improvement in general condition Removal of necrotic, ulcerating 
lesions IS justifiable in selected cases, even in the presence of hepatic 
metastasis 

Benign tumors of the stomach, although of infrequent occurrence, may 
give rise to obstruction due to prolapse through the pylorus, or they may 
cause haemorrhage, due to ulceration A gastric polyp may be malignant, and 
its pedicle should be examined microscopically 

The present status of peptic ulcer might be said to depend on results 
obtained in suitable cases under a medical regimen The decision for surgi- 
cal treatment of duodenal ulcer should rest primarily on the nature of the 
lesion, and the presence or absence of accompanying gastric lesions, remem- 
bering that the safety of any operative procedure is dependent on the extent 
of the lesion, the condition of the patient, and the experience of the surgeon 
Attention is directed to the risk of delay in the surgical treatment of gastric 
ulcers which do not respond to a medical regimen, and to the necessity of 
continual observation while carrying on medical treatment in all cases of 
gastric ulceration 
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TUMORS OF THE DUODENUM 

By G Paul LaRoque, M D 
OF Richsiond, Va 

AND 

E Lee Shielett, MD 

OF Cle\t:land, Ohio 
f 

FROM THE DEP\RTMENTS OF SURGERY VND OF RONTGENOLOGY, RESPECTIVELY, OF THE MEDICAL COLLEGE OF TIRGINU 

Useful knowledge can be obtained through the study of a large series of 
adequately detailed case reports Tumors of the duodenum occur with such 
infrequency that the record of all cases is quite desirable It is because of 
this fact and of the special and difficult diagnostic problems and the amenabil- 
ity of a large percentage of these growths to treatment that we present this 
brief review of the literature and report of a case 

A colored ivoman (Case No 31 — 9143, Hospital No S — 1145), aged forty-eight 
jears, was admitted to St Philip Hospital July 10, 1931 Her chief complaint was a 
mass on the right upper thigh near the hip, and “stomach trouble ” The tumor on the 
right thigh was first noticed in 1912 This began as “small knots” under the skin 
Three masses were removed in 1918, but this operation was followed by a recurrence 
which had reached considerable size when removed again m 1926 A similar recurrence 
was removed again m 1929 and also m Januar3', 1931 There was again a prompt return, 
and the mass in July, 1931, was as large as a small coconut 

The onset of abdominal distress dated to three months prior to admission The 
pain was gradual m onset and of a dull, aching character There was a constant sensa- 
tion of gastric fullness and vomiting occurred frequently, especially after eating heavy 
foods No blood has ever been noted in the vomitus Soft and liquid foods could be 
tolerated The pain had occurred intermittent^ since its onset but had grown more 
severe and more frequent one month prior to admission At this time the attacks were 
occurring in frequent colicky paroxjsms lasting twenty to thirty minutes During the 
attacks a swelling would form in the upper abdomen which would disappear after pain 
subsided She was not relieved bj' food, but w'as occasionally relieved by change in posi- 
tion and vomiting She had lost forty pounds of weight 

The chief physical findings zvcie emaciation, ansemia, slightly enlarged liver, an 
illusive palpable mass in the right upper quadrant felt only at times when the patient lay 
on her left side , a multilobular mass about the size of an adult fist on the external aspect 
of the right thigh infiltrating the skin and surrounding tissues, but not tender 

Laboiatoiy Examination — Haimoglobin, 30 per cent (Sahli) , Wassermann, nega- 
tive The remainder of the examination was negative 

The woman was operated upon first for the removal of a tumor in the upper part of 
the thigh Pathological examination showed it to be sarcoma The pathological report 
bj Dr Pauline Williams is as follows 

Gross Description — Specimen consists of nodular mass weighing 300 grams It 
has been cut into It measures ten bv eight bj six centimetres One portion is cov'ered 
bj skin The nodules varv in size from one centimetre to five centimetres in diameter 
Most are circumscribed and some are encapsulated, elsewhere tw'O and three merge 
together, and are enclosed m a thin membranous capsule They varv in consistencj 
from ven firm to fairlv soft tumors, the softer ones being pale and pinkish m color, the 
firm ones almost white, cut surface smooth and glistening 

Microscopical Description (Fig 4A) — Broad bundles, longitudinal, cross-section 
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and oblique, composed of fusiform cells, constitute the essential structure of these tumors 
The cells are rather uniform in shape and size, having vesicular nuclei and showing 
rather frequent mitoses A fine intercellular reticulum composes the stroma, blood- 
vessels are not very abundant A connective-tissue capsule envelops these growths, over- 
lying one of which is thin skin 

Pathological Diagnosis —Fihroszrcomz, relatively non-malignant 
A few days after removal of the mass on the right thigh, she was submitted to the 
X-ray department for gastro-intestinal study 

X-ray examination (Fig i) showed a dilated and atonic stomach with a considerable 
six-hour gastric residue The duodenal bulb was markedly dilated In the erect position 
the duodenal bulb was never filled out and there was a large, central, translucent filling 



* 


\ 





Tic J — ItontgenoKram in right oblique position, showing niultilocular defect 
m bulb, with trabecuHtions The general contour of the bulb is preser\ed 


defect vith the peripherj faintly outlined bj' a thin shell of barium The cap did not fill 
out completeh in the prone position and showed' a large, constant deformity that varied 
from an irregular circular, or oval, to a niultilocular one The deformity w'as translucent, 
alwaj s outlined bj the thm barium shell, and traversed b} trabeculations The defect w’as 
shown 111 the erect, right oblique, prone and supine positions There w'as no CMdence of 
duodenal constriction The impression from the examination w’as that the deformity w’as 
produced bj extrinsic pathologj, probably a tumor m the region of the pancreas The 
possibiliti of a duodenal tumor was considered, but on account of the great rarity of this, 
was considered as improbable (ELS) 

About ten da\s following remo\al of the tumor from the thigh, the abdominal 
operation was performed 

The stomach was found greath dilated, the first four inches of the duodenum w'as at 
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least three times its normal size, approximately two and one-half or three inches in 
diameter There was felt within the lumen of the duodenum a hard tumor about the size 
of a hen’s egg (Fig 2 ) There were no adhesions or evidences of liver, gall-bladder or 
other abdominal disease, and it was decided to remove the pyloric portion of the stomach 
and the first three inches of the duodenum This was easily accomplished, and an 
end-to-end anastomosis of the stomach and duodenum was made The patient’s condition 
was good for three days, taking liquid food, died rather sudden^ on the third day with 
greatly dilated stomach 

A limited examination through the operative incision was made The stomach was 
greatly distended, filling almost the entire abdominal cavity, the quantity of fluid within 
it could not be measured The stomach had to be opened and the fluid evacuated before 
the examination of the site of operation could be made We could not see any evidence of 
disease in other abdominal organs 



Fig 2 — Diagram sho\Mng location of sarcoma of the duodenum and 
line of resection Insert sho\\s end to end anastomosis of stomach and 
duodenum 


The site of anastomosis was removed intact, and submitted to Dr Lewis C Pusch, 
who found that the healing was proceeding normally, the lumen at the site of anastomosis 
admitted two fingers easib, there was no area of leakage, nor evidence of pancreatic 
disease The cause of death was acute dilatation of the stomach (LaR ) 

Report of the examination of the tumor b> Doctor Pusch was as follows 
Gi OSS Desct iptioii — The specimen, lo bj 8 by sYz centimetres consists of four centi- 
metres of the pylorus of the stomach continuous with six centimetres of the duodenum 
(Fig 3 ) It IS received opened longitudinally revealing a firm, nodular, pinkish-white 
mass, syi bj 5 by 3^2 centimetres, haMng a circumference of eight centimetres, attached 
bj a potential pedicle tuo centimetres in diameter to the mucosal surface of the 
duodenum, encroaching upon the pjlonc orifice The base and adjacent duodenal wall 
are not indurated The serosal surface of the specimen opposite the base of the tumor 
presents a dimple-like depression two centimetres long The surface of the mass resem- 
bles that of adjacent gastric and duodenal mucosae, it is pmkish-white, not ulcerated, 
granular, or friable Ljmph-nodes are nowhere recognizable 
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Mutoscopical Desaiption (Fig 5B) —The 5 -centimetre mass is composed essen- 
tially of fusiform connective-tissue cells, moderately anaplastic Some areas are predomi- 
nately fibrillar, suggesting the classification of fibrosarcoma, while others are densely 
cellular with ovoid vesicular nuclei A few mitotic figures are seen An invasive 
tendency is manifest The tumor is not encapsulated 
Pathological Diagnosis — Spindle-cell sarcoma 

DISCUSSION AND REVIEW OF LITERATURE 

This study is limited to benign tumors and sarcoma of the duodenum 
Carcinoma, ulcer, and diverticulum of the duodenum and tumors of all 
kinds m the small and large intestines and stomach are excluded The text 



Fig 3 — Photograph of sarcoma of the duodenum 

of this paper is a case of large-sized sarcoma of the duodenum, metastatic 
from a sarcoma of identical type, located on the thigh Details of three other 
cases of sarcoma and thirty-two cases of benign tumor of the duodenum have 
been collected from literature 

Formerly, tumors of the duodenum were encountered at the autopsy 
table and m dissecting rooms as interesting rarities Within the last ten or 
fifteen years, as the result of better means of diagnosis, and the large amount 
of surgery being done upon the upper abdominal organs, we are acquiring 
familiarity with the disease 

Within the past ten years, the diagnoses have been verified by pathological 
examination, in fifteen cases of benign tumors and three cases of sarcoma 
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Within the same period of time, X-ray has been brought to bear upon the 
diagnosis before operation, and sufficient data have been accumulated to 
enable diagnosis to be made now with reasonable certainty X-ray findings 
are adequately described by Waters and by Finney 

The report of King collected the cases of benign tumor up to 1917 The 
article of Golden included those up to 1928 Balfour and Henderson reported 
additional cases in 1929, Bookman 111 1930, Scofield in 1930, and Finney in 
1931 each reported cases 

The three cases of sarcoma (Mostowska, Sob and Von Sobs) and the 
case herein reported, are the only ones of sarcoma in which we can find that 



Fig 4 — Artists drawing of a side view of a sarcoma of the duodenum 


diagnosis was verified The two cases by the others above referred to were 
primary of the duodenum, and had metastasized to the liver, the mesentery 
and the peritoneum The case in this article was metastatic from sarcoma of 
the thigh 

In twenty-four cases of benign tumor, the lesion m the duodenum was 
the only one found in the small bowel, m eight cases there were multiple 
tumors located m the duodenum, small bowel and large bowel , and in most 
of these there was multiple polyposis Two of the cases were in infants, 
eleven and nineteen days old, respectively There was one case of a man 
seventy-five years old The other cases range in age from seventeen to 
sixty-eight, the majority being found between thirty and sixty 
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As to tho tiature of tlio benign tumors, twelve of the cases were adenoma, 
four were designated polyps, three myomas, one fibromyoma, one papilloma, 
one lipoma, one haemangioma, one cyst, and several tumors of mixed type 
Ulceration of the tumor or adjacent mucosa was present in one-fourth of the 
cases The tumors varied in size from one to ten centimetres m diameter, 
and one of every four had pedicles Questionable intussusception has been 
recorded only once 

Symptoms and Clmical Com se— As would be expected, the chief symp- 
toms were those referable to indigestion Epigastric pain of a colicky charac- 



Fig sA — Shows microscopical section of sar- Fig 5B — Shows microscopical section of sar 
coma of the thigh coma of the duodenum 


ter was noted in all cases in which symptoms were recorded The pain is 
recurrent, paroxysmal, variable in intensity, accompanied by tenderness, and 
attended or followed by vomiting There is loss of appetite m all cases 
Bowels are constipated or loose, and sometimes there is paroxysmal diarrhoea 
Progressive weakness and loss of weight occur Many cases have vomited 
and passed blood in the stools , m every case m which it is looked for, blood 
can be demonstrated by laboratory examination Anaemia may or may not 
be present in benign tumors, but is marked and progressive m sarcoma 
Emaciation occurs when vomiting is severe, and is serious in all cases 
of sarcoma 

Epigastric tenderness, sometimes visible and audible peristalsis will be 
noted, especially just before and during the paroxysmal pain A palpable 
abdominal tumor has not often been found In our case, it could be felt when 
the patient lay on her left side, but was not detected when she lay on 
her back 
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Thus It IS obvious that symptoms are those of disease in stomach or 
duodenum Rontgen-ray examination is always called for, and by this means 
the diagnosis ought invariably to be made Moreover, it is possible to make 
a differential diagnosis between tumor, ulcer, cancer and diverticulum of the 
stomach and duodenum 

Rontgen-ray characteristics are fairly definitely established Usually the 
stomach examination is quite negative As a rule, there is no six-hour 
residue, in the presence of marked atony of the stomach, and secondary 
anaemia, the stomach may be dilated, and often peristalsis is increased There 
is regularly a filling defect in the duodenum This defect may be circular, 
oval, vacuolar, or multilocular It will show as a ring of barium around a 
translucent filling defect The duodenal cap may or may not be dilated, and 
cannot be filled completely A multilocular defect is suggestive of papilloma 
and a vacuolar defect is suggestive of adenoma or sarcoma The defect is 
best shown with the patient in a right oblique position, though it is noted 
also in an upright and prone position, but frequently cannot be seen with 
the patient lying on the back The deformity may easily escape observation 
upon fluoroscopical examination Numerous films must be made in various 
positions to get the finest details of the appearance of the bulb 

The filling defect, especially when accompanied by dilatation of the 
duodenum, constitutes a reasonable basis for diagnosis of tumor, as distin- 
guished from ulcer and diverticulum 

The differential diagnosis must be made from all diseases characterized 
by upper abdominal distress and indigestion, and must be borne in mind in 
considering the cause of any case of anaemia Peptic ulcer, gall-bladder 
disease, carcinoma of the stomach, or pancreas, benign tumors on the stomach 
side of the pylorus, prolapsed into the duodenum, these lesions constitute the 
diseases from which differential diagnosis must be made The problem of 
diagnosis is for the rontgenologist 

Summary and Conclusions — (i) Benign tumors and sarcomas of the 
duodenum are extremely rare One case of metastatic sarcoma of the 
duodenum is reported, three cases of sarcoma and thirty-two cases of benign 
tumors of the duodenum have been collected 

(2) The disease has been found at various ages, from eleven days to 
seventy-five years of age 

(3) Tumors of the duodenum are associated with tumors in other parts 
of the intestines, m ten out of thirty-six cases recorded 

(4) The symptoms are those of “stomach trouble” , recurrent epigastric 
pain, progressive loss of appetite, with nausea and usually vomiting, some- 
times vomiting blood, often the passage of blood from the bowel, and pro- 
gressive anaemia, weakness and emaciation, all more marked in malignant 
disease 

(5) Differential diagnosis is from pernicious anaemia, peptic ulcer, can- 
cer, diverticulum, and from pedunculated tumors located in the stomach and 
prolapsed into the duodenum This differential diagnosis can be made by 
properly conducted Rontgen-ray exanunation 
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(6) The treatment for tumors of the duodenum is excision of the duode- 
num, and anastomosis of the stomach to the duodenum by the Haberer or 
Finney method 
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DOUBLE PRIMARY MALIGNANT TUMORS OF THE COLON 
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OF Washington, D C 
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The presence of more than one malignant tumor of an organ simul- 
taneously, while uncommon, has a special pathological and surgical interest 
Multiple malignant tumors of the skin are not considered unusual, and the 
polyposis of the rectum and sigmoid with several malignant areas are pointed 
out as examples of simultaneous primary malignant tumors They are by all 
odds the outstanding example of the possibility of such a manifestation 
Bargen and Rankin^ have dealt with it fully when they say 

Multiple primary malignant lesions in various tissues in one person, occurring at the 
same or widely separated periods of time, have been frequently recorded Similar malig- 
nant tumors occurring in the same organ at the same or different times, have rarely been 
described Carcinomata of a hollow viscus that are essentially alike or closely related 
and that are distinctly separate primary malignant lesions are rare but probably they 
are not as infrequent as formerly has been supposed That this fact has a bearing on 
treatment and prognosis needs no further comment 

Taking up individual organs or even systems, the number of cases of proved multiple 
primary foci is a small one, but doubtless many cases have been observed but not reported 

Major" has made an exhaustive study and classification of multiple primary malig- 
nant tumors In nine cases he found they were in the organs belonging to the same 
system 

Norbury" believes there is more close relation between multiple adenomata and cancer 
of the rectum and colon He says “At any period in the development of an adenoma the 
epithelium may assume invasive properties, and the tumor becomes a carcinoma Such a 
carcinoma may therefore be regarded in the light of an accidental happening in a previ- 
ously existing adenoma ” 

In order to establish the individuality of the growths present, certain requirements 
have been suggested, the fulfillment of which is necessary to eliminate the possibility of 
metastasis This is not always possible, although clinically there may not exist the least 
doubt about the tumors being unrelated 

Miller* discusses this phase of the cliiuco-pathological side of the question He 
reports five cases in three, carcinomata was present in the colon simultaneously and in 
the remaining two cases an interval of considerable time elapsed between the development 
of the tumors m the bowel He notes the difficulty in establishing the individuality of 
simultaneous growths and questions the practical application of Billroth’s formula as a 
criterion of the proof of the independence of each growth 

Billroth IS credited with having laid down these requirements 

(1) The two growths must show distinct histological differences and 
must be so pronounced as to exclude their interpretation as merely different 
stages of development 

(2) Each growth must have its own gioup metastasis 

(3) Each growth must originate from its own epithelium 
Mercanton adds a fourth requirement 
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If both growths are removed at operation and recurrence does not follow, 
It carries the conviction that each growth was pnmary 

This IS a requirement that is difficult to fulfill, inasmuch as it necessitates 
the cure of the patient with two malignant growths m the same organ 

The question of metastasis is the one which piojects itself into the discus- 
sion, because we cannot formulate a test by which a metastatic growth is 
positively identified We have accepted opinions conceinmg the channels by 
which a new field may be invaded, but we do not know if there are not some 
exceptions There are very strong reasons for believing that obstruction of 
a lymphatic duct may be the cause of a metastatic growth in a wholly unex- 
pected organ or tissue, and dissemination by the blood-stream seems to be the 
only logical explanation of some caicinomatous deposits 

While the discussion of piimary and secondary carcinomata in the same 
organ or system is a fertile field for speculation and research, the clinical 
side must always appeal to the suigeon as the more interesting and important, 
as the immediate recovery and permanent cure depend on the operative judg- 
ment and mechanical ability 

The infrequency of two simultaneous malignant lesions m an organ has 
naturally made the search for such a condition, both before and during 
operation, not a matter of routine, and such cases are found by accident 
rather than by diligent effort Fenger® had such an experience, probably the 
first doub’e carcinoma of colon reported in this country (1888) 

A surgeon can never be so mentally veisatile that he will be familiar with 
all the possibilities which may be unfolded by the open abdomen This applies 
equally as well to the rontgenologist and internist There is little wonder, 
then, that m the literature concerning multiple malignant tumors of the colon, 
we find the failure of a colostomy to relieve an obstruction the first inkling of 
the presence of a second obstructing growth Cabot® made the diagnosis of 
double carcinoma m a case and prepared to do two resections, separated by a 
reasonable period of time The patient succumbed a few days after the first 
stage operation The patient was a bad iisk, having anaemia, syphilis, enlarged 
liver and enlarged spleen 

How this oversight may be prevented may appear simple , namely, insti- 
tute a routine examination of the colon in all cases, even when a single 
malignant tumor is definitely located prior and during the operation But 
with the accuracy of the X-ray, the insignificant number of multiple growths, 
and some mechanical difficulties that present themselves m exploration, it 
would seem that such a critical examination of the colon would seem unneces- 
sary or impossible in every case It does not seem practical to formulate a 
procedure that would pick up the rare case without enforcing a hardship, 
economic or otherwise, on the immense majority of patients having but a 
single tumor We can only suggest, from a most limited experience, that 
those cases from a rontgenological standpoint, that piesent any variation from 
the typical maligant obstruction should be carefull}’" re-studied, and at opera- 
tion the examination of the entire colon should be undertaken if possible 
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This IS just another way of stating that we Jwpe to recognize the next case of 

this type that may come under our care 

The following case appears to us to be undoubtedly one of double primary 

adenocarcinoma of the colon 

C\sn— C S, male, thirty-seven years of age, was referred by Dr W J Mallory, 
who furnished the following history 

First seen February 12, 1930 Thirty-five years of age Height 5 feet seven inches, 
weight 130 (should be 150) Temperature 984°, pulse 88, blood-pressure 120/75 Pam 
m the lower abdomen intermittent recurring about every three minutes, not affected by 
food Constipation and loss of weight This pain began about six weeks previously 
The pain is not relieved by food, laxatives, belching of gas, soda, or rest It occurs both 
night and day Appetite is good Sleep is interrupted by pain Bowels constipated 
moderately, but relieved by mineral oil He has lost five pounds m six weeks The 
family history presents no information relative to his present illness 

Physical examination — Nervous system negative Gums apparently healthy Tonsils 
have been removed, there are no tags remaining The epitrochlear glands are palpable 
Heart and lungs clear The abdominal organs are not palpable No localized tenderness, 
tumors, or muscle spasm 

Laboiatoiy examinations — Test breakfast — 30 cubic centimetres Free hydrochloric 
acid 24, total acidity 32 Benzidine negative Microscopically negative 

Urine, February 14, 1930, straw, clear, acid, 1018 Sugar negative, diacetic plus 
Microscopically, occasional oxalate, no pus, no casts Fjeces, February 14, 1930, soft, 
unformed, well digested, slight fermentation, streaks of bright red blood Benzidine inky, 
guiac 3 plus, microscopically negative 

Fluoroscopy, lungs appear normal, other than moderate fibrosis about the hila Heart 
for type of individual seems broad Stomach slightly low but normal m every other 
respect Duodenal cap well visualized and appears normal No six-hour residue, a peri- 
staltic rush across transverse colon At twenty-four hours the entire colon visualized 
Caecum freely movable, transverse colon slightly spastic, sigmoid appears normal The 
rectal pouch is drawn 

When seen March 9, 1932, the patient presented the usual signs of an incomplete 
intestinal obstruction, involving the large bowel Moderate distention was present but no 
mass could be palpated 

An X-ray examination (Fig i) made March 2, 1932, was reported Diagnosis — 
Indeterminate Obstruction at hepatic flexure (Fig 2) Cause (?) 

X-ray examination March 5 determined a diagnosis of annular carcinoma of the 
colon at the hepatic flexure 

Operation March 9, 1932, a long right rectus incision disclosed a large nodular mass 
m the hepatic flexure of the colon Further exploration of the abdomen revealed an 
equally large mass in the sigmoid of the same nature as the one in the hepatic flexure 
An ileocolostomy was done, with a loop of the ileum about twelve inches from the csecum 
at the rectosigmoid junction The post-operative convalescence was without note except 
slight superficial infection m the wound 

Two weeks later a second operation was undertaken, the patient was transfused at 
the same time , owing to the infection in the primary wound, the incision was made in the 
left rectus, and it proved to be disadvantageous, owing to the inaccessibility of the growth 
111 the hepatic flexure The immobility of the colon at this point made its removal some- 
what difficult Tlie entire colon with about six inches of the ileum was removed The 
patient had moderate but not alarming shock and progressed well until the fourth day, 
running a rather rapid pulse, moderate elevation of temperature, but vomiting was never 
present On the evening of the fourth day, he became restless, pulse further accelerated 
and further elevation of temperature He died the following day X-ray examination of 
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the chest on third day after second operation showed some pulmonary congestion and 
oedema, but hardly sufficient pathology to explain the high temperature and rapid pulse 
of the patient Permission for autopsy was refused, but death was probably due to 



Fig 3^ — Shows malignant growths at hepatic flexure and in sigmoid 


peritonitis Laboratory reports — March 5, red blood-cells, 4,060,000 , white blood-cells, 
11,790, haemoglobin, 72 per cent Urine showed a faint trace of albumen and a few 
hyaline casts The Wassermann was negative On March 22, the day prior to the 
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second operation, the blood was reported as follows red blood-cells, 3,600,000, white 
blood-cells, 11,800, hsemoglobin, 45 per cent The urine on the same day showed a few 
hyaline and few granular casts 

Comment — Multiple malignant growths of the colon are unusual, but 
probably not as infrequent as statistics would indicate An X-ray pre-opera- 
tive diagnosis is possible, but it would not be made in the routine examination 
of the colon unless the rontgenologist possessed some uncanny diagnostic 
ability It IS possible that fuither X-ray study of the atypical obstruction 
may lead to the recognition of multiple malignant lesions In view of the 
fatality 111 our only case, it may be proper to consider a double resection or 
even operation in three stages better surgical judgment 
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ACUTE OBSTRUCTION OF THE DUODENUM DUE TO 
SUBMUCOUS HiEMATOm 

By Gordon D Oppenheimer, M D 
OF New York, N Y 

FROM THE SURGICAL SERVICE OF DR ED\\ IN BEER WD THE DU ISIOV OF LABORATORIES OF THE MOUNT SINAI HOSPITAL 

The retroperitoneal fixed position of the duodenum gives it an immunity 
to acute obstructions caused by twists, bands, or invaginations, except at its 
junction with the pylorus or with the jejunum The following case is deemed 
worthy of being repoited because of the rarity of acute duodenal obstruction 
and the very unusual etiology found Duodenal stenoses caused by con- 
genital membranes or septa, scarring from ulcers, benign and malignant 
tumors either intrinsic or extiinsic, external bands, pressure of the mesentery 
containing the superior mesenteric vessels, or impaction of foreign bodies, 
though rare, are well-recognized entities Infrequent cases of acute obstruc- 
tion have followed gastroenterostomy, acute impaction of gall-stones or other 
foreign bodies, and retroperitoneal haemorrhage In 17,652 autopsies at the 
Guy’s Hospital, there were only seventeen cases of chronic and acute obstruc- 
tion of the duodenum ^ 

The relation of acute dilatation of the stomach to duodenal obstruction 
IS not clear Corroborating the findings of Novak,- Dragstedt, Montgomery, 
Ellis, and Matthews® comment on the absence of dilatation of the stomach 
in those cases of very high intestinal obstruction that have been reported as a 
result of various causes In the case here reported, extreme gastric dilatation 
could be attributed to either of two causes, duodenal obstruction or acute 
pancreatitis, or possibly their combination 

L K , No 303587, a married woman of forty-two years, born in the United States, 
a laundress by trade, was admitted June 14, 1929 Her past history was negative except 
for a mastoidectomy five years previously and an abscess of the right side of her face 
fifteen years previously She was well until three weeks before admission when she 
had an attack of colicky pain, peri-umbilical in location, associated with vomiting but 
with no constipation These symptoms disappeared completely after about four days 
Four dajs before admission she was suddenly seized again with colicky pains in the 
epigastrium and peri-umbihcal region which persisted and were very severe Continuous 
vomiting had been present until five hours before admission She had no bowel move- 
ments but had passed flatus Gaseous eructations were present The abdomen had 
become markedly distended , there were no urinary symptoms She was an extremely 
obese woman She lay m a state of marked shock with cold clammy skin , her tempera- 
ture was 1004°, pulse, 120 The abdomen was markedly distended, perhaps more m the 
left upper quadrant than elsewhere, shifting dullness was noted Tenderness was 
present all over the abdomen and most marked in the upper quadrants, especially in the 
epigastrium , there w as also moderate rigiditj in the upper quadrants An indefinite mass 
seemed to occupj the left upper quadrant but no other details could be made out 
Vaginal examination was negative Rectal examination was negative, the presence of 
faeces was noted The rest of the physical examination was negative 
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The blood count showed white blood-cells, 31,000, polymorphonuclear leucocytes. 
88 per cent , lymphocytes, 8 per cent , mononuclears, 4 per cent The urine was negative 
The blood-pressure was iio/go 

Abdominal X-ray examination showed no unusual dilatation of the gut by gas The 
entire abdomen was obscured by a homogeneous shadow of moderate density which 
suggested the presence of fluid Stimulating measures including intravenous infusion 
were employed to bring the patient out of shock before operation The patient was 
subjected to operation several hours after admission 

A three-inch right para-umbilical incision was made , on opening the peritoneum 
a tense, enormously distended purplish viscus was encountered At first this was 
thought to be a large ovarian or renal cyst On tracing it farther, however, the operator 
found this huge cyst-like mass to extend upward beneath the liver and thence under the 
left diaphragm After removal of the examining hand from under the left diaphragm, 
a moderate amount of bloody, somewhat turbid fluid escaped It was then recognized 
that this mass was the extremely dilated stomach A stomach tube was passed into it 
from the mouth and a large amount (3,500 cubic-centimeters) of grayish-green, thin 
fluid resembling pea soup was expressed until the stomach was empty Upon further 
exploration, the pyloric ring was felt to be somewhat thicker than normal but admitted 
a finger There was some fibrinous exudate on the under surface of the liver surround- 
ing the gall-bladder The latter, however, was normal except for two small stones 
It emptied with ease The head of the pancreas felt much larger, wider, and firmer 
than normal The under surface of the transverse mesocolon showed several irregular 
haemorrhagic areas measuring three by two centimeters, m the centre of which were 
several flat grayish-white lesions which had the appearance of fat necrosis There was 
a similar haemorrhagic area seen on the superior leaf of the mesentery The uterus 
contained a few small fibroids and the adnexa were normal The first and second parts 
of the duodenum were palpated but no obstructive lesion was detected The impression 
was that we were dealing with an acute pancreatitis with fat necrosis with reflex acute 
gastric dilatation as no obstructive lesion was found A rubber dam dram was placed 
m the foramen of Winslow 

Post-opei aiivc Notes — At the termination of the operation the patient was in 
extremely poor condition Stimulating measures were administered but she failed to 
rally and died thirty minutes after the close of the operation 

Ncaopsy June 14, 1929 Thorax, negative 

Abdomen — About 1,000 cubic-centimeters of thin yellow-brown fluid are found 
m the left upper quadrant beneath the diaphragm The stomach is remarkably dilated 
and its serosal surface is red and dull At the root of the mesentery both in the region 
of the caput coli and the right kidney there are red areas of retroperitoneal hsemorrhage 

Livei — Normal The gall-bladder contains fifty cubic-centimeters of green bile 
and two small calculi, one centimeter in diameter The common bile-duct is patent 
and shows slight dilatation which extends into the mtrahepatic bile-ducts The portal 
vessels are negative 

Panel eas Large, measuring 15 by 3^4 by 2 j 4 centimetres It appears swollen 
The surface shows numerous spots of fat necrosis and is slightly injected throughout 
There is a small haemorrhagic area in the head of the pancreas Cut sections present 
numerous areas of fat necrosis throughout the organ The pancreatic lobular structure 
IS well-preserved and brown m color There is a rather sharply circumscribed tumor 
the size of a hazel-nut at the head of the pancreas It is firm, grayish-white and 
fibrous in appearance In its centre there are several lununa, apparently dilated ducts, 
varying m size, which are filled with grayish thick mucus The duct of Wirsung 

opens into the ampulla of Vater It is slightly narrowed at its opening into the 
duodenum 

Diiodcmim The second portion appears haemorrhagic On opening the duodenum 
anteriorly, one sees a tremendous submucosal hemorrhagic infiltration involving its entire 
circumference, beginning about six centimetres from the pylorus and extending to about 
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the junction of the second and third portions of the duodenum At the region of the 
head of the pancreas this infiltration forms a large hsmatoma about the size of a 
tangerine orange which fills the duodenal lumen and completely obstructs it Above 
the haematoma the duodenum and stomach are found to contain a large amount of 
greenish bloody fluid 

Stomach — The stomach is greatly dilated and filled with greenish bloodj fluid 
The mucosa is haemorrhagic, especially that of the greater cunature At the lesser 
curvature, near the cardia, there is a large ulcer measuring 4^ by 10 centimetres The 
base of the ulcer is paper thin and apparently composed only of serosa Its borders 
show no reaction The lesser curvature externally over this ulcer is covered with 
fibrinous material 

(Esophagus, small intestine, and laige intestine are essentially negative except that 
the contents below the duodenum are seen to be composed of thin, watery, clay-colored 
stools with a peculiar silver-graj ish sheen to them 



Fig I — bemi diagrammatic sketch of post mortem specimen A — Stomach, 

B — Tension, ulcer, C — Pancreas D — Location small adeno carcinoma head of pancreas, 

E — Third portion duodenum, F — First portion duodenum, C — Submucous hematoma 
of duodenum, 

Mtci oscoptcal Evamination — Pancteas — There are many small bluish areas in 
which the acinal cells show necrosis and necrobiosis The interlobular septa show an 
infiltration with polymorphonuclear leucocytes Within the head of the pancreas are 
islands of cylindrical and irregularly shaped cells which frequently form pseudo-glands 
They have the tjpical appearance of an adeno-caremoma 

Duodenum at the level of the pancreas shows a large submucous hfematoma There 
are islands of infiltrating adeno-carcinoraa in the duodenal wall 

One of the paratracheal Ijmph-nodes shows carcinomatous metastases 
Final Diagnosis — Adeno-carcinoma of the head of the pancreas infiltrating the 
duodenal wall with dilatation of the pancreatic ducts and metastasis to a paratracheal 
Ijmph-node Acute pancreatitis Submucosal hsematoma of the duodenum with complete 
obstruction 

Fat necrosis of the pancreas, omentum, and mesocolon 

Acute dilatation of the stomach with tension ulcer and haemorrhages Localized 
acute fibrinous peritonitis Cholelithiasis 
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The diagram (Fig i) illustrates the large submucous hsematoma obstruct- 
ing the second portion of the duodenum with a huge gastric dilatation The 
stomach shows the type of tension ulcer along the lesser curvature which 
occurs with severe dilatation Through the serosa overlying it seepage took 
place causing the peritonitis The site of the very small carcinoma of the 
head of the pancreas and the moderate dilatation of the pancreatitic ducts 
behind it is indicated 

No large bleeding vessel could be found as the cause of the obstructing 
duodenal hasniatoma The bleeding may have resulted from the erosion of a 
small blood-vessel incident to the acute pancreatitis The latter condition 
■VNas possibly initiated by rupture of dilated ducts behind the carcinoma which 



obstructed them More likely, howevei, the bleeding may have come from a 
vessel in the duodenal wall which was eroded by the infiltrating carcinoma 
(Fig 2) At any rate, coincidental with the small carcinoma of the head of 
the pancreas and acute pancreatitis there developed acute obstruction of the 
duodenum by a submucous hasniatoma As a sequel to the obstruction and 
to the acute pancieatitis the stomach became extremely dilated 

The extent of this dilatation was comparable with that attained in cadavers 
by Revilhod and Key Abeig,^ m some experiments reaching 4,000 cubic 
centimetres The rupture of the mucous membrane along the lesser curvature 
at the cardia which occurred m their experiments coincides with the finding 
in this case Cases have been reported of rupture of the stomach due to 

195 



GORDON D OPPENHEIMER 


chronic and subacute duodenal stenosis ^ Rupture of the apparent normal 
stomach from overdistension has occurred, the place of rupture has always 
been along the lesser cur\ ature near the cardia “ 

The etiology of the acute pancreatitis in this case i\as apparentl}’" the 
rupture of a dilated duct within the pancreas behind an obstruction caused 
by the carcinoma in its head 

Interesting from another standpoint i\as the finding of metastatic adeno- 
carcinoma in a paratracheal lymph-node This had already become estab- 
lished despite the fact that the primary focus in the pancreas iias still lerj 
small and had produced no S3'mptoms until the onset of the acute illness 

Onh two other cases of duodenal obstruction due to hEematoma ha\e been found 
in the literature The first case' was that of a man of twenty -three jears admitted to 
the hospital for an abdominal aneurism attributed to an injury Death resulted suddenh 
from its rupture Besides the large quantitj of blood found in the peritoneal ca\nt^, 
there was much recenth coagulated blood anterior to the pancreas and adjacent to the 
third portion of the duodenum Here the bowel was so compressed that it would bareh 
admit a finger The stomach and duodenum were filled with fluid while the jejunum 
was collapsed The second case" was that of a drner whose abdomen was compressed 
between two cars Two hours later he Avas obsemed m the hospital where his pulse 
was found to be 76, there w'as no \omitmg He had some pain but his general condition 
was good On the next da\ his condition was still good On the third daj he Aomited 
continuous!} , his stomach seemed to be dilated and his general condition seemed bad 
An X-raj examination showed an obstruction between the second and third portions of 
the duodenum On the fourth da\ a laparotom\ was performed, the duodenum was 
found to be pushed forw'ard and to the left bA a large retroperitoneal hEematoma the 
size of a hen’s egg This AAas CAacuated and the patient made an uneAcntfuI recoAerj 

It IS thus seen that the fixed position of the duodenum makes this portion 
of the gut more susceptible to obstruction from retroperitoneal hsemorrhage 
than any other portion of the gut Cases of gall-stone obstruction haAe been 
reported BorchgreA ink,” Thompson® and many others haA’^e reported such 
lesions Other foreign bodies rarely cause obstruction , thej are usually 
folloAA^ed by perforation and peritonitis 
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PERFORA.TED PEPTIC ULCER IN GERMAN CLINICS 

AN ANALYSIS OF 4,402 CASES 
By Amos M Graves, M D 

OF New Orleans, La 

FROM THE DEPARTMENT OP SERGFRI OF TDLANE DNIVPRSITl 

The common presence of multiple peptic ulcers in German or Central 
European patients with perfoiated peptic ulcer has encouraged the German 
and Austrian trained surgeons to resect the stomach primarily Reports 
111 the German hteiature demonstiate that such radical surgery not only 
cures most patients of all peptic ulcers present, but is also attended by 
a suiprismgly low mortality rate 

The following study of perfoiated peptic ulcer and its treatment in 
Germany and Central Euiope is presented believing that it is of interest 
and not with the intention of encouraging the institution of surgical 
measures which seem too radical for the successful handling of the usual 
type of perforated peptic ulcer encountered m North America It is 
based on 144 cases peisonally collected m the Umveisity Clinic of Pro- 
fessor Victor Schmieden at Frankfurt am Mam In addition are considered 
4,258 cases lepoited fiom other clinics of the German or Austrian schools 
of surgery, making a total of 4,402 cases 

Bauer, Aschner, Brutt, Zukschwerdt and Eck and others believe that 
there is a hereditary predisposition to peptic ulcer and thus to perforation 
That some individuals repeatedly develop perforating peptic ulcers is well 
known The perforated peptic ulcer patient m Germany differs from the 
one often pictured by Ameiican authors He is usually a strong and well- 
nourished individual who eats excessive amounts of coarse foods, drinks 
a considerable volume of fluids, and works hard Various authois estimate 
that over 60 per cent of perforations occur 111 laborers That 55 to 95 per 
cent of these patients give a history of having had ulcer symptoms for 
days or even yeais preceding perforation is indicated m reports of Speck, 
Brutt, Wagner, Kuntz and others In the present senes one-third of the 
cases had been or were being treated foi peptic ulcer, and the records 
show that 90 pel cent had had symptoms pievious to those of actual per- 
foration Speck, in reviewing the world literature on perforated peptic 
ulcer, says that 10 per cent of all peptic ulcers perforate Hart believes 
that perforation occurs m 10 per cent of all patients with duodenal ulcers, 
and Cukor states that it occuis m 65 per cent of all patients with gastric 
ulceis and in 25 per cent of those with duodenal ulcers Although these 
percentages are merely estimations, they are probably not far from correct 
Formerly, the majority of peptic-ulcer perfoiations occurred m women 
Brunner, 111 1903, and Shoemaker, in 1914, reported incidences of 80 per 
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cent and 52 per cent , respectively, in women, but later studies give lower 
percentages and most of the recent ones contain few or no cases m women 
E Schwarz reports 30 per cent , Prader, 12 per cent , Kott, 12 per cent , 
Zukschwerdt and Eck, 6 per cent , F Schwarz, 8 per cent , Cukor, 3 per 
cent , Schulem, no occurrences in women, and m the present series there 
were only three cases m women up to 1926 and none since then This 
markedly decreasing incidence in women has not been satisfactorily ex- 
plained 

Perforation of peptic ulcer occurs most frequently in the third and 
fourth decades of life and the prognosis is more favorable in those under 
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INCIDENCE AND MORTALITY RATE 
PERCENTAGES BY DECADES OF LIFE 

Graph I — Illustrates the incidence of perforated peptic ulcer and the 
mortality rate percentages by decades of life in the present series 

forty years of age (Graph I ) Its occurrence in adolescence is not un- 
common, and it has been reported in the aged Speck observed one per- 
forated ulcer in a patient seventy-seven years old, Schulem one m a patient 
of seventy-five years, and Kuntz one in a seventy- four-year-old individual 
The time elapsed between ingestion of food and perforation of peptic 
ulcer IS variously given by different authors Eager found that two-thirds 
of the perforations occur in the daytime, mostly between four and six p M , 
which IS three to five hours after eating the mam meal, but Brunner ob- 
served that 50 per cent perforate within two and a half hours after eating 
That they may occur more frequently m the fall is shown by Brunner, 
Eager, Zukschwerdt and Eck, but all authors do not concur in this finding 
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Eck and Zukschwerdt had one case and quote another, and Eichelter ob- 
served two cases m which perforation occurred during i ontgenographical 
examination Panek, Bundschuh, Steiger, Mandl, Albrecht and others 
have warned about this danger In the Schmieden Clinic, one fatal per- 
foration occurred while a patient was undergoing a gastric analysis 

That frequently there is a multiplicity of peptic ulcers in German 
patients with perforated peptic ulcer is a proven fact Not uncommonly 
one or more of the additional non-perf orated ulcers are chronic penetrat- 
ing ones (Fig i ) Ulcers are multiple, according to Brunner, m 32 per 
cent , Speck, 50 per cent , Schulem, 20 per cent , Prader, 25 -f- per cent , 
Brutt, 43 per cent , Hart, 38 per cent , Gruber, 48 per cent , E Schwarz, 
26 per cent , Eichelter, 30 per cent , Enderlen and Redwitz, 20 per cent , 
Petren, 27 per cent , Neumann, 40 per cent , and Zukschwerdt and Eck, 



Fig I Fig z 

Fig I — Perforated ulcer of lesser curvature of stomach, multiple small gastric ulcers and old ulcer 

scars in pjlonc area 

Fig 2 — Large calloused ulcer of lesser curvature 

29 per cent Although the older records of the Schmieden Clinic do not 
show a high incidence of multiplicity of peptic ulcer, it would seem from 
later records and from personal observations that 30 per cent is not too 
high a general incidence of multiplicity The ulcers that perforate are 
usually the large, calloused ones (Fig 2) occurring in a stomach that shows 
atrophic (Fig 3) or hyperplastic (Fig 4) changes of a long-existing 
gastritis Perforations are occasionally as large as three centimetres m 
diameter and not infrequently they are one centimetre in diameter Simul- 
taneous perforation of two peptic ulcers is not unknown Brunner found 
eight instances, Zukschwerdt and Eck report one case, and from the 
Schmieden CliniC the author adds two more Shoemaker’s estimate that 
there are double perforations in 3 per cent of cases is probably too high 
Statistics collected from the literature indicate that perforated ulcers 
are as common in the stomach as m the duodenum and that mortality rate 
for both IS approximately the same However, the author agrees with 
Eichelter, who believes that these studies are subject to error and states that 
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70 per cent occur in the duodenum or pyloric area Exact localization of 
the perforation at the time of operation is often difficult Findings are 
not infrequently inconectly lecorded and some authors consider the pyloric 
area as stomach while others class it as duodenum In the present series, 
there were recorded foui perforations in the cardia, thirty-four in the 
stomach, foity-one m the pyloric area, and sixty-five in the duodenum The 
mortality rate was 26 per cent for those occurring m the duodenum and 
the pyloric area, 38 per cent for those in the stomach, and 50 per cent for 
those m the cardia It is regrettable that there are no large series which 
are of real value in determining the mortality rates for different sites of 
perforation 

The justification for suigery in cases of perforated peptic ulcer was 



Fig 3 Fig 4 

Fig 3 — Perforated ulcer in the duodenum and atrophic gastritis 
Fig 4 — Perforated ulcer and old ulcer scars in the p>lonc area Stomach mucosa is hyperplastic 

demonstrated by the successful operations of Heussner and Roux in 1892, 
twelve years after Mikulicz had failed in the first case ever operated upon 
In 1897, Mikulicz collected 103 surgically treated cases in which there was 
a mortality rate of 68 per cent Brunner, in 1903, collected the first large 
series, one of 387 cases, with a moitality rate of only 48 per cent, but he 
called attention to the probability that only the better results were being 
reported and expiessed the belief that the true mortality rate was about 
68 per cent 

That immediate surgery is the method of choice in the treatment of per- 
forated peptic ulcer is demonstrated in Graph II, which shows for the 
present series a mortality rate that decreased for successive intervals of 
time from 509 per cent (1907 to 1918) to 20 per cent (1918 to 1926), 
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and finally to only i6 6 per cent (1926 to 1931) It will be noted that in 
the collected series, there is a corresponding decrease (Graph II) when 
these are grouped into the same periods of years, but it is not so evident 
when individual senes (Table I) are studied The discrepancy is due to 
series that begin many years prior to reporting This decrease can be 
attributed in part to improvement in technic and more correct diagnoses, 
but mainly to the system of the practice of medicine on the continent More 
than the majority of Germans are compelled by law to carry sickness insur- 
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Graph II — Shows the number of patients operated upon and the 
decreasing mortahtj rate percentages m the present and collected series 
b\ periods of jears 

ance 111 the indirectly governmental controlled Krankenkassen, which have 
become very powerful The requirement for economies from such organi- 
zations has resulted in fewer hospitals, but these are large, well equipped, 
well staffed, and are either under the direction of university medical schools 
or men who have been trained for fifteen to twenty years m university 
clinics A patient with symptoms of any severity immediately calls a 
physician uhose fee is paid by the Krankenkasse, and thus an early diagnosis 
becomes the rule rather than the administration of home remedies 
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Table I 

Tabu Illustrating the Decrease in Mortality Rate Percentage by Years for the Collected Senes 
The Number of Each Operation Used and the Mortality Rate Percentage for Each Are Indicated 


Author 

Year 

Reported 

No 

of 

Cases 

Mortahty 

Rate 

Percentage 

Operation Used and Alortahty 
Rate Percentage 

Mikuhcz 

1897 

103 

48 


Brunner 

1903 

387 

48-68 


Neumann 

1913 

31 

55 

15 sutured, 60%, 3 closure and G-E, 
66 6%, i3bj’’owncathetermethod,48% 

Wagner 

1913 

15 

40 

12 sutured, 33 3%, 3 closure and G-E, 
66 6% 

Seidel 

1913 

25 

28 

all sutured 

Shoemaker 

1914 

784 

48 

suture, closure and G-E 

Schulem 

1921 

21 

47 6 

suture, closure and G-E 

Noetzel 

1921 

26 

40 

suture, closure and G-E 

Brutt 

1921 

140 

40 

suture, closure and G-E, 12 resections, 
33% 

Cukor 

1921 

34 

29 5 

all sutured 

Schmidt 

1921 

19 

16 

II sutured, 8 closure and G-E 

Wagner 

1922 

46 

44 

suture, closure and G-E 

Zoepfel 

1922 

37 

40 

suture, closure and G-E, 20 resections, 

25% 

Roepke 

1922 

19 

16 

closure and G-E in all 

Steichele 

1923 

53 

59 

closure and G-E m all 

Speck 

1923 

105 

42 

33 sutured, 54 5%, 62 closure and G-E, 
322% 

Blumenthal 

1923 

557 

40 

suture, closure and G-E 

Novak 

1923 

20 

30 

17 sutured, 3 closure and G-E 

MuUeder 

1923 

18 

28 

I sutured, 17 resections, 29% 

Brutt 

1923 

25 

12 

suture, closure and G-E, 10 resections, 

30% 

Engelsmg 

1924 

38 

26 3 

suture, closure and G-E 

Eichelter 

1925 

27 

63 

suture, closure and G-E 

E Schwarz 

1925 

57 

54 3 

32 sutured, 70%, 20 closure and G-E, 
40%. 5 resected, 20% 

Amberger 

1925 

57 

37 

suture, closure and G-E 

Abrahamsen 

1925 

85 

20 

aU methods 

Naumann 

1926 

126 

62 

suture, closure and G-E 

Muhsam 

1926 

116 

48 

27 sutured, 48%, 51 closure and G-E, 
37%. 35 Neumann method, 63% 

Kott 

1926 

86 

47 6 

suture, closure and G-E, 13 resections, 
7 9% 

Kuntz 

1926 

54 

33 3 

9 sutured and jejunostomy, 90%, 36 
closure and G-E, 22 2%, 2 sutured, 
100%, 7 resections, 0% 

Odemalt 

1926 

23 

44 

6 sutured, 17%, 15 closure and G-E, 
0%, I resection, 0% 

lacobovici 

1928 

44 

52 

14 sutured, 79%, 14 closure and G-E, 
50%, 16 resections, 32% 
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Table I {Contimiei) 


Author 

Year 

Reported 

No 

of 

Cases 

Mortality 

Rate 

Percentage 

Operation Used and Mortality 
Rate Percentage 

F Schwarz 

1928 

58 

I 7 

24 sutured, 34 closure and G-E, all op- 
erated on within 6 hours 

Burke de la Camp 1929 

19 

36 5 

7 closure and G-E, 50%, 5 resections, 

0% 

Wilhch 

1929 

70 

28 5 

38 sutured, 29%, 25 closure and G-E, 
20%, 7 resections, 59% 

Rapant 

1930 

78 

27 

51 sutured, 2 closure and G-E, 25 re- 
sections, 12% 

Zielke 

1930 

42 

26 2 

suture, closure and G-E 

Kdrpdti 

1930 

151 

23 8 

suture, Neumann method 

Eichelter 

1930 

51 

23 5 

suture, closure and G-E, 41 resections, 

17% 

Present Series 

1907- 

1918 

51 

50 9 

19 sutured, 52 6%, 32 closure and G-E, 
50% 

Present Senes 

1918- 

1926 

45 

20 

5 sutured, 60%, 16 closure and G-E, 
12 5%, 24 resections, 166% 

Present Senes 

Total 

1926- 

1931 

48 

3,791 

16 6 

7 sutured, 57%, 21 closure and G-E, 
14 2%, 20 resections, 5% 


That earl}^ diagnosis and subsequent immediate operation favors a suc- 
cessful result IS demonstrated in Graph III, which shows a mortality rate of 
less than 4 per cent for perforations operated upon within six hours and 
a rapidly mounting rate which is in proportion to the delay But one must 
not base a prognosis only on time elapsed from perforation to operation, 
it depends upon the general condition of the patient and this in turn depends 
largely upon the amount of peritoneal contamination that has occurred 
Not infrequently, a perforation may be walled off, plugged, or covered 
over by a neighboring viscus for a period or a multiplicity of periods of 
time and thus contamination of the abdominal cavity may have occurred 
only for a relatively short time m a patient whose ulcer perforated twelve 
to twenty-four hours previously It is such intermittent patency that makes 
feasible radical surgical procedures on many patients who would be classed 
as hopeless risks were the prognosis dependent on time elapsed alone 

The mortality rate percentages for any given operative procedure in the 
present series and m the collected cases are likely to lead to false deductions 
(Graph IV ) No one doubts that closure by simple suture of the per- 
forated ulcer IS the easiest and quickest operation to perform and offers 
the best chance of bringing the patient successfully through the immediate 
threatening complications, but in most German clinics this operation has 
usually been performed only on patients who have been m extremely bad 
condition and more radical operations were reserved for patients who have 
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been fair to good risks Thus the mortality rate percentage attending this 
simple operation is very high, 58 per cent in the present series, and 50 per 
cent in the collected series (Graph IV ) The only reported series in 
which simple suture of the perforation was done m all cases were those of 
Seidel and Cukor, whose mortality rates were 28 per cent and 29 5 per 
cent , respectively (Graph IV ) It would be unfair to depreciate the value 
of simple closure on the basis of these two old and relatively small series 
But simple suture of the perforation did not often cure the almost ever- 
present gastritis or additional ulcers, so the German surgeons soon began 
adding a gastroenterostomy As gastroenterostomy was no doubt per- 
formed on patients who were better risks, it was accompanied by a lower 


I I Em] 

COLLECTED NO OF 

SERIES CASES 



PRESENT 

SERIES 



PERCENTAGE MORTALITY RATES ACCORDING TO 
TIME ELAPSED FROM PERFORATION TO OPERATION 

Orapii 111 — -Illustrates that the mortality rale per cent increases in proportion to the number 
of hours elapsed from the time of perforation to that of operation 

mortality rate and for a while was considered the operation of choice It 
will be noted that in the more recent group (1918-1931) of the present 
series (Graph IV), it is attended by a mortality rate of only 13 8 per cent 
Apparently, this procedure resulted in more permanent cures, but many 
German surgeons pointed out the danger of leakage from the closed per- 
foration and hsemorrhage from other ulcers and objected to the non-removal 
of the frequently diseased ulcer-bearing portion of the stomach Ulti- 
mately, a high percentage of the gastroenterostomized patients were reported 
to have required re-operation for gastrojejunal ulcers or non-healed or 
recurring peptic ulcers 
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Before the World War, partial gastric resection had become the method 
of choice m the treatment of non-healing, non-perforated peptic ulcer, and 
following the war its use m the treatment of perforated peptic ulcer became 
popularized Gastric resection constitutes about one-fourth of the major 
surgery done in Germany, and, therefore, most German surgeons do this 
operation skilfully and almost routinely in from forty to sixty minutes 
It was found that gastric resection was technically easier to do in most 
perforated ulcer cases than in elective non-perforated ones, the majority 
of which are made difficult by the presence of adhesions or penetration of 
the ulcers into a neighboring viscus 

That gastric resection in patients with perforated peptic ulcer is attended 



SIMPLE CLOSURE £. GASTRIC SIMPLE CLOSURE 

CLOSURE GASTROENTEROSTOMY RESECTION IN ALL CASES OF SERIES 



MORTALITY RATE PERCENTAGES IN DIFFERENT 
TYPES OF OPERATIONS 

Gr^pii IV — Shows the number of simple sutures, closures with gastroenterostomy, 
and partial gastric resections performed in different periods of >ears and the mortalit> 
Percentages in the present series A collected series of partial gastric resections 
and two m which simple suture was performed in all cases are also shown 

by a remarkably low mortality rate is undeniable The mortality rate in 
775 collected cases is only i8 2 per cent (Graph IV, Table II ) This is 
probably due in part to selection of the better risks for gastric resection, but 
in 156 collected cases in which selection is admitted the mortality rate is 
5 p6r cent (Table II ) The mortality rate percentages for gastric 
resection in the present series are remarkable in that there is little evidence 
of selection of cases In the twenty-four gastric resections done in the period 
trom 1918 to 1926, the mortality rate was 166 per cent, but in the group 
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of twenty done in the period from 1926 to 1931, it was only 5 per cent 
(Graph IV ) In this latter group, the average number of hours elapsed 
between perforation and operation was nine, which is exactly the same as 
that for the 1918-1931 gastroenterostomized group (Graph IV) m which 
there was a mortality rate of 13 8 per cent As previously mentioned, the 
condition of the patient is not governed entirely by the number of hours 
elapsed since perforation The average age of the patients on whom a 
resection was performed was thirty-six and a half years, whereas the gastro- 
enterostomized patients were five and a half years older This difference in 
age does favor the prognosis in the resected cases, but nevertheless this and 
the other records mentioned clearly indicate the speed and the skill with 
which gastric surgery is done by the German and Austrian trained surgeons 
Many more series with such low mortality rates will probably justify the 
institution by the European surgeons of routine gastric resection in all good 
risks when perforation has occurred in a chronically diseased stomach or 


Table II 

Collected Senes of Partial Gastrectomies and Mortality Rate Percentage for Each Evident 

Selection of Good Risks Is Indicated 


Author 

Number of Cases 

Mortality Rate Percentage 

Willich 

7 

59 

Hromada 

10 

40 

lacobovici 

16 

32 

Cukor 

12 

33 

Mulleder 

17 

29 

Riese 

44 

25 

Bagen 

84 

25 

Zoepfel 

20 

25 

Wolff 

55 

21 

Radoievitch 

150 

18 7 

Paugger 

89 

18 8 

Eichelter 

41 

17 

Brutt 

55 

14 5 

Schmidt 

19 

15 8 

Rapant 

25 

1 2 — all operated upon ivithin 

6 hours 

Panek 

36 

9 — selected 

Kott 

17 

6 — selected 

Odenvalt 

23 

4 4 — all operated upon ivithin 
8 hours 

Schwarz 

12 

0 — selected 

Kuntz 

7 

0 — selected 

Friedmann 

10 

0 — ^all operated upon iwthin 
12 hours 

Burke de la Camp 

5 

0 — selected 

Richard 

21 

0 — all operated upon w ithin 
6 hours 

Present Senes, 1918-1926 

24 

16 6 

Present Senes, 1926-1931 

20 

5 


Total 


819 — of which 208 appear in Table I 
206 



PERFORATED PEPTIC ULCER IN GERMANY 


duodenum The usual gastric resection performed is a modification of the 
Billroth II or the Polya operations which remove or “exclude” all ulcers 
present and are subsequently attended by only a 2 per cent or 3 per cent 
occurrence of marginal ulcers in elective cases The simpler procedures 
do not eliminate the danger of leakage or haemorrhage and have been sub- 
sequently attended by a high incidence of unhealed or recurring ulcers that 
later required resection in the presence of difficulties which raise the mor- 
tality rate consideiably for so-called elective cases 

Summary — One hundred forty-four cases of perforated peptic ulcer 
personally collected m the Schmieden Clinic are analyzed with 4,258 (1897- 
1931) cases obtained from the German literature The condition of the 
patient and not the period of time elapsed from perforation to operation 
determines the piognosis, which is usually more favorable in patients under 
forty years of age The system of practice of medicine in Central Europe 
IS given a large part of the credit for decreasing the mortality rate from 
68 per cent 111 1897 ^ approximately 17 per cent for the present time 
As simple closure of the perforation was reserved for patients who were 
poor risks, the mortality rate (50 per cent ) percentage accompanying it is 
higher than it is for gastroenterostomy (138 per cent) Both of these 
piocedures which do not remove the usually present chronically diseased 
ulcer-bearing portion of the stomach are rapidly giving way to partial 
gastiic resection, which is so successful m the treatment of elective cases 
of peptic ulcer 

The institution of routine partial gastric resection for perforated peptic 
ulcei in Central European patients who are good risks is probably justified 
because (i) Peptic ulcers are multiple m about 30 per cent of all patients 
who have a perforation, (2) gastritis, atrophic, hypertrophic, or ulcerative, 
IS usually present in the ulcer-bearing area of the stomach, (3) the pa- 
thology present cannot be evaluated, particularly m the duodenum, by inspec- 
tion and palpation alone, (4) gastric resection is performed by most German 
and Austrian trained surgeons m from forty to seventy-five minutes, (5) 
the mortality rate for patients who are good risks is not over 5 per cent , 
(6) gastric resection for perforated ulcer is usually technically easier than 
It IS m elective cases of peptic ulcer, (7) the simpler procedures do not 
always cure the ulcer or alleviate the gastritis present and are frequently 
followed by recurrences of peptic ulcer or the development of a marginal 
ulcer Gastric resection which is usually required m these failures is fre- 
quently extremely difficult to execute and is usually accompanied by a high 
mortality rate percentage for so-called elective cases 
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ACUTE PERFORATED GASTRIC AND DUODENAL ULCERS 

By Harold K Shawan, M D 
OF Detboit, Michigan 

FROM THE DEPARTMENTS OF SURGEBl, DETROIT COLLEGF OP MEDICINE AND SURGERY AND RECEl\INQ HOSPITAL 

Two hundred twenty-seven cases of acute perforated gastric and duodenal 
ulcers have been operated upon at the Detroit Receiving Hospital during a 
period of thirteen years (January, 1920, to January, 1933) In every case 
at operation, stomach contents were found freely escaping from the ulcer 
into the general cavity of the peritoneum No subacute or chronic perforated 
ulcers are included in this report Of these 227 cases operated upon for 
acute perforated ulcer, 172, or 75 77 per cent , recovered, and fifty-five, or 
24 22 per cent , died The results of the history, examination, operative 
findings and immediate outcome are herewith tabulated 

Sex Incidence — It may be noted (Table I) that men were more prone to 
perforated ulcers than women Of the four females m this series, three were 
correctly diagnosed on admission, whereas m the fourth instance a diagnosis 
of pelvic inflammatory disease was made One of the perforations among 
the women was of the gastric variety while the other three were duodenal 
All recovered except one of the cases of perforated duodenal ulcer 

Table I 
Sex Incidence 

Sex Number Percentage 

Males 223 98 23 

Females 4 I 76 

Age Incidence at Time of Opeiation — It may be seen (Table II) that 
the majority of perforations occurred in the middle years of life The 
average age was thirty-seven years, the five youngest all being nineteen, and 
the three oldest being respectively sixty, sixty-one and seventy (died) years 
old There was a sharp drop in the frequenc}’^ of perforated ulcers in those 
over fifty years of age 

Table II 


Age Incidence at Time of Operation 


Age 

Number 

Percentage 

Under 20 (all 19) 

5 

2 20 

20-30 

61 

26 87 

30-40 

82 

36 12 

40-50 

54 

23 78 

50-60 

22 

9 69 

60-70 

3 

I 32 
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Nationality — ^As far as nationality (Table III) is concerned, our records 
seem to show that no race is exempt from ruptured ulcers Some of those 
stating they were Americans were naturalized and others were children of 
foreign-born parents Of especial interest, however, is the fact that thirty 
of these patients were Negroes 


Table III 
Nationality 


United States — white 

115 

Scotch 

II 

Colored 

30 

Irish 

7 

Canadian 

19 

Enghsh 

5 

South European 

12 

Jewish 

4 

Polish 

11 

Others 

13 



Total 

227 


Occupation — Statistics regarding occupation (Table IV) were gathered 
but found to be somewhat misleading While fifty-six stated they were 
unemplo3^ed, it was known that others belonged in the same category A 
glance at the list will readily show that very few had any steady employment 
and that none were in the private-patient class This is to be expected in a 
list of patients reported from a city hospital, rarely admitting others than 
the less fortunately situated Among those listed as having unclassified 
employment there were one farmer, one sailor, one soldier, one fireman and 
two railway workers 


Table IV 
Occupation 


Unemployed 

56 

Auto drivers 

13 

Laborers 

47 

Clerks 

13 

Auto industry 

28 

Machinists 

9 

Small wage-earners 

23 

Unclassified 

24 

Domestics 

14 

Total 

227 


Seasons of the Year in Refetence to Pei f orations — Seasonal occurrences 
of chronic gastric and duodenal ulcer symptoms have long been emphasized 
Changes of weather in the spring and fall months have been thought to 
increase the symptoms Likewise, many reports of ulcer perforations ha\e 
shown them to be more common during the same periods However, our 
table (Table V) shows that perforations of ulcers increased in frequency 
during the spring, reached a peak during the summer, gradually decreased 
in number during the autumn, and reached the lowest rate in the vmter 
months In this climate dietary indiscretions are more frequent in this class 
of patients during the summer Also it may be noted from our table that 
the death rate v as lowest in v inter and highest in fall and summer 

211 



HAROLD K SHAWAN 


Table V 

Seasons of the Year tn Reference to Perforations 


Season 

Recovered 

Died 

Total 

Percentage Died 

Winter 

38 

7 

45 

15 4 

Spring 

48 

14 

62 

22 5 

Summer 

48 

IS 

66 

27 2 

Fall 

38 

16 

54 

29 6 

Totals 

172 

55 

227 


Year of Pei f oration 

Coiiipai mg 

Total 

Niimhci 

Opeiations Peifoimed 

with Niimhei Opeiated 

on foi Pei fo) a ted 

Ulcei — 

-In the following table 


(Table VI) we have endeavored to ascertain the frequency of operations 
performed on acutely perforated ulcers of the stomach and duodenum as 
compared with the total number of operations done each year in this hospital 
The total number of operations have not materially increased, especially dur- 
ing the past ten years However, there has been a steady increase in the 
number of operations performed each year for ruptured ulcer For some 
time we thought this increase was merely apparent and due to incomplete 
diagnosis but statistics show the increase to be real 


Table VI 

Year of Perforation Comparing Total Number Operations Performed 
with Number Operated On for Perforated Ulcer 


Total Number of 


Number of Operations 


Year 

Operations 

for Perfora 

1920 

763 

2 

1921 

3.383 

5 

1922 

3.747 

10 

1923 

3.650 

10 

1924 

3.524 

II 

1925 

3.681 

17 

1926 

3.672 

21 

1927 

3.973 

17 

1928 

4,228 

30 

1929 

4,096 

26 

1930 

4.243 

24 

1931 

4.591 

28 

1932 

4.410 

26 


Pievtoiis Histoiy of Gastnc Disturbance — Of note (Table VII) is the 
fact that nearly 83 per cent gave a histoiy of previous gastric distress The 
majority (156 cases) of these had a history of stomach trouble ranging from 
one month to thirty years, the average duration being forty-one months A 
small percentage complained of dyspepsia all their lives A third group of 
twenty-five cases stated that their gastric disturbance had lasted from five 
to twenty-one days with an average of twelve and four-tenths days Bloody 
lomitus uas admitted in seventeen and was denied in fifty-three cases Blood 
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was recorded in the stools in eleven and forty-seven cases denied having 
had tarry stools 

Fourteen per cent denied any type of gastric distress preceding the per- 
foration Too much dependence was not placed on the denial of previous 
gastric troubles at the time when the patient had just undergone the agony of 
perforation Further questioning during convalescence frequently elicited a 
very definite history of chronic ulcer Death shortly after operation pre- 
vented investigation into the previous digestive history of others 

Table VII 

Preoiotis History of Gastric Disturbance 


Previous History 

Number 

Percentage 

Positive 

188 

82 81 

Negative 

32 

14 09 

Not recorded 

7 

3 08 

Total » 

227 



Histoiy of Previous Treatment of Ulcei — Seventeen patients (Table 
VIII) stated that they had taken no treatment for their ulcers in the past 
Twenty-four (lo 5 per cent ) reported that they had had more or less regular 
medical treatment under the direction of a physician One perforated while 
on Sippy treatment m this hospital and a number had undergone several 
courses of medical and dietary treatment One had had an operation for 
chronic gastric ulcer seven years before the acute perforation Two had had 
perforated ulcers previously closed Seventy-seven stated they found relief 
in soda, diet or other self -administered remedies On their own initiative, 
SIX had taken various drugs for relief A history of previous treatment was 
not mentioned in the histones of 109 cases 

Table VIII 

History of Previous Treatment of Ulcer 


Treatment 

Number 

Percentage 

None 

17 

7 4 

Medical 

24 

10 5 

Soda, food, or both, etc 

77 

33 9 

Not mentioned 

109 

48 0 

Total 

227 



Poin — Epigastric pain (Table IX) was the outstanding initial symptom 
T his w as sudden and agonizing m 98 6 per cent of the cases In i 3 per cent 
the onset was gradual with pain becoming unbearable m from five to thirty 
minutes One complained of a sensation of terrific heat in the epigastrium 
Iwent} had pain referred to the shoulders 

The lecords state that after onset the pain remained constant m ninetv- 
eight cases In eighteen cases it became intermittent In seven of the 
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latter, intermittent rigidity of the abdomen was recorded Most of them 
were found to have minute perforations m the soft, recent type of ulcer 
Food particles plugged the perforations m several In two patients, the 
mucosal lining of the opposite wall of the duodenum protruded through the 
small opening and prevented the continuous escape of gastric contents 

In eight cases, severe straining or direct trauma to the abdomen preceded 
the pain 


Onset 

Sudden 

Gradual 


Table IX 
Pam 

Number 

224 

3 


Percentage 
98 6 
I 3 


VomtUng with Perforation — Vomiting, especially vomiting of blood, is 
one of the rarest findings following perforation of an ulcer Vomiting 
(Table X) occurred after the rupture and before the patient was operated 
on m a little less than half of the cases where this finding was recorded In 
most of these it occurred only once or twice or was described as retching It 
was recurrent m three cases, blood-stained m two cases, and described as 
coffee grounds m one case In one case vomiting occurred before pain and 
perforation appeared, and another vomited blood fifteen minutes before the 
pain occurred It was recorded as provoked m four and followed the admin- 
istration of morphine m three instances 


Table X 

Vomthng mth Perforation 



Number 

Percentage 

Positive 

96 

42 2 

Negative 

48 

21 I 

Not recorded 

83 

36 5 

Total 

227 



Clinical Findings — The clinical and laboratory findings (Table XI) 
coupled with the salient features of the present and past histones served to 
attain the diagnosis The average temperature, pulse rate, leucocyte count 
and white blood count in a majority of the cases showed a slight increase over 
normal Collapse or shock was definitely reported as absent m 70 per cent 
Intermittent rigidity of the abdomen occurred m 3 per cent of the cases 
and aroused suspicion of pneumonia or of lesser abdominal conditions 
Obliteration of liver dullness was positive in fifty-four, negative m twenty 
and not reported m 153 cases In at least 23 7 per cent of this series, absence 
of liver dullness was recorded 

In 131 cases, the blood was examined for the presence of syphilis Of 
the twenty cases reported as positive, 75 per cent died and of the iii cases 
reported as negative, 14 8 per cent died 
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Table XI 
Clinical Findings 

Temperature below 99° on admission in 62 per cent 
Pulse below loo on admission in 73 per cent 
Leucocytes (average 183 cases) 13,385 
Poljmiorphonuclears (average 183 cases) 81 per cent 
Constant rigidity of the abdomen in 97 per cent 
Intermittent rigidity of the abdomen in 3 per cent 
Liver dullness was obliterated in 23 7 per cent 

Pre-operahve Diagnosis on Admission — ^This table (Table XII) lists the 
immediate diagnoses on every one of this series of 227 cases of acute per- 
forated gastric and duodenal ulcers They were written down in the admitting 
room immediately on entrance to the hospital Subsequently, on being put 
to bed, the diagnosis was corrected or a condition requiring immediate 
surgery was recognized and all of them were subjected to laparotomy as 
soon as their condition permitted 

It may be noted that 85 per cent of the cases were immediately and 
correctly diagnosed as perforations of gastric or duodenal ulcers Diagnosis 
of other acute surgical abdominal emergencies, such as acute appendicitis (in 
four instances a gridiron appendectomy incision was first made), intestinal 
obstruction, acute pancreatitis and volvulus, brought the total requiring im- 
mediate operation to 969 per cent Acute perforation may be confused 
with other lesions giving the symptoms of an acute surgical abdomen Care 
was taken to rule out the most important non-operative or medical lesions, 
such as alcoholism, meningitis, pneumonia, tabetic crises, mesenteric throm- 
bosis, and coronary thrombosis (All of these were among the mistaken 
diagnoses ) 

Rontgenographical and fluoroscopical examination was resorted to in a 
few of the last cases in the series and was found to be of assistance in the 
diagnosis, especially when several hours had elapsed after perforation 

It is impossible to compute the exact number of cases in which other 
acute mtra-abdominal conditions were primarily diagnosed as acute per- 
forated ulcers but this mistake was relatively rare Suffice to say that such 
a mistaken diagnosis was infrequent with an admitting doctor who had ever 
seen an acute ruptured ulcer before 

Table XII 

Pre-operative Diagnosis on Admission 

Number 

Cases diagnosed correctly on admission 193 

Cases diagnosed incorrectly 3^ 

Considered requiring immediate surgery 27 

Cases wrongly diagnosed — ^medical 7 

Hows Elapsing Befoie Opaahon — ^The length of time that had elapsed 
between the onset of the attack and the operative treatment (Table XIII) 
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was estimated and A^aried from eighty minutes to four days In two instances 
the interval could not be determined There was a constant steady increase 
in the mortality rate with the passing hours 


Table XIII 

Hours Elapsing Before Operation 


Hours 

Recovered 

Died 

Total 

Mortality, Per Cent, 

Under 6 

92 

II 

103 

10 6 

7-12 

57 

II 

68 

16 I 

13-18 

II 

II 

22 

50 0 

19-24 

7 

7 

14 

50 0 

Over 24 

5 

13 

18 

72 2 

Not determined 

0 

2 

2 

100 0 


Location of Ulcet — In reference to the location of the perforated ulcer 
this study (Table XIV) was of interest in regard to frequency and mortality 
The majority of perforated ulcers in the series occurred in the duodenum and 
111 this location the peicentage of recovery was the best In some instances 
the anatomy in the region of the pylorus was so distorted by the pathology 
presented that it was impossible to differentiate between gastric and duodenal 
ulcers These are included in this table with the true pyloric ulcers Per- 
forated gastric ulcers comprised nearly one-quarter of the cases That per- 
forations of ulcers of the stomach do occur quite frequently is borne out by 
the tabulation below In general, perforation of an old large calloused ulcer 
was found with a history of long gastric disturbance, a recent, small, soft 
ulcer was found when the history of previous dyspepsia was short or entirely 
lacking In one case multiple fine perforations m a local area were 
encountered 

Table XIV 
Location of Ulcer 


Location 

Recovered 

Died 

Total 

Percentage Died 

Duodenum 

lOd 

28 

132 

21 2 

Stomach 

42 

13 

55 

23 6 

Pylorus 

26 

13 

39 

33 3 

Gastrojejunum 

0 

I 

I 

100 0 

Totals 

172 

55 

227 



Size of Perfoiation — Consistently (Table XV) the larger the perforation 
the poorer was the prognosis for the mortality was three times greater with 
the large perforations 

Table XV 


Size of Perforation 


Type 

Size 

Number 

Died 

Small 

Up to 3 mm 

109 

16 

Large 

3 to 3 cm 

48 

21 

Size not recorded 


70 

18 

Totals 


227 

55 
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Escaped Gastuc Contents — The mortality was higher (Table XVI) where 
large amounts of fluid or thick gastric contents had escaped In the presence 
of large fluid accumulations there appeared to be an inability or on the other 
hand, little attempt at closure by adhesions to other structuies Large food 
particles free m the abdominal cavity increased the gravity of the prognosis 
Various terms such as bile-stamed, pea-soup, milky, watery, turbid, green 
and mucoid were used to describe the escaped gastroduodenal contents Bac- 
teriological examination was resorted to in but seven cases The smears were 
all negative The cultures showed a very few streptococci in one and cob 
111 another instance ' 

Table XVI 

Escaped Gastric Contents , 


Type 

Number 

Died 

Gastric fluid 

42 

6 

Food particles 

6 

4 

Grapes 

2 

2 

Blood stained 

3 

2 

Not stated 

10 

4 

Miscellaneous 

164 

37 


Age Incidence of Deaths — In reference to age (Table XVII) the mor- 
tality percentage remained neaily stationary for all ages between nineteen 
and sixty years 

Table XVII 
Age Incidence of Deaths 


Age 

Number 

Percentage 

Under 20 

I 

20 0 

20-30 

14 

23 3 

30-40 

19 

24 6 

40-50 

13 

25 4 

50-60 

6 

23 8 

60-70 

2 

66 6 


Time of Occur) ence of Death after Opei ation deaths (Table 
XVIII) occurring in the first twenty-foui hours (36 per cent ) can he 
asciibed to the ovei whelming nature of the attack, to aniesthesia, to operative 
tiauina, 01 a combination of all three factors The cause of death of the 
lemaining two-thiids was peiitonitis, later complications and secondary 
opeiations m otherwise severely handicapped individuals 


Table XVIII 

Time of Occurrence of Death after Operation 



Number 


On Table 

3 

2-3 weeks 

24 hours 

17 

4-8 weeks 

2-6 days 

16 

Not stated 

7-14 da}s 

10 



Number 

3 

3 

3 


217 


55 



HAROLD K SHAWAN 


Cause of Death — In determining the cause of death (Table XIX), it 
was found that general peritonitis was present to a more or less degree in 
all cases Death following secondary operations for post-operative compli- 
cations occurred in six instances However, from the pathological stand- 
point, general peritonitis was the outstanding finding m thirty cases The 
other causes of death reported, while condensed or limited to one finding, 
are fairly accurate as post-mortem was obtained in nearly everj'^ instance 


Table XIX 
Cause of Death 


Name Number 

General peritonitis 30 

Shock 7 

Pneumonia 6 

Collapse of lung 2 

Liver abscess i 

Pulmonary oedema i 

Myocarditis i 

Infarct lung i 


FoUowmg operation for comphcations 


such as 

Incisional herma 2 

Intestinal obstruction i 

Duodenal fistula i 

Empyasma i 

Pelvic abscess i 

Total 55 


Moifahty in Refeicnce to Ancesthetic Used — The anaesthetic (Table XX) 
employed was one of many factors considered m reference to the mortality 
rate It must be stated that nitrous oxide, local and their combinations were 
administered to extremely bad-risk patients, which accounts for the poor 
results with their use In the good-risk patients, combination anaesthetics 
including ether or spinal anaesthesia were used Spinal anaesthesia alone, 
during the more recent years covered m this series, has become the anaesthetic 
of choice for operations on perforated gastric and duodenal ulcers This has 
been m spite of the fact that one of the three deaths occurring on the table 
had received spinal anaesthesia 


Table XX 

Mortality in Reference to Ancesthetic Used 

Anaesthetic Died 


Type 

Number 

Percentage 

Number 

Percentage 

Spmal 

72 

29 6 

8 

12 5 

Gas-ether 

62 

28 2 

17 

26 23 

Ether 

83 

37 5 

23 

28 4 

Gas 

7 

3 2 

4 

57 0 

Local 

2 

9 

2 

100 0 

Gas-local 

I 

4 

I 

100 0 


Type of Operation Employed — ^The type of operation (Table XXI) em- 
ployed depended upon the condition of the patient, the extent of patholog}’^ 
and the degree of obstruction Closure alone of the perforation was done 
in 18S cases (75 per cent ) By closure is meant simple closure, closure with 
oversewing, closure with neighboring omental grafts or combinations of 
the three, 
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Excision of the ulcerated area and closure was done in thirty-six cases, 
with the lowest mortality rate in the series In eight of these, the closure 
was effected by pyloroplasty (Horsley, 4 — Judd, 4), with recovery in each 
instance 

Closure with added gastroenterostomy was employed m twenty-two cases, 
with a mortality rate slightly less than by simple closure and slightly greater 
than by excision and closure As this addition lengthened the operative time, 
it was rarely used m the more seriously sick Gastroenterostomy was not 
employed m any of the ruptured gastric ulcers 

In a series of 132 operations for acute ruptured ulcer since June, 1926, 
gastroenterostomy was done but once The operative mortality of this group 
was 21 3 per cent as compared with 31 2 per cent in those done previous to 
this date when most of the gastroenterostomies were performed 

Closure of the ulcer with extramucosal excision of the anterior half of 
the pyloric sphincter has not been employed Laparotomy under local anaes- 
thesia and simple insertion of a dram was not used None of the larger 
operations such as pylorectomy or partial gastrectomy has been done for 
acute perforated ulcer It seems that more is to be gamed by reducing the 
operation to a minimum than by extending it to a maximum 

Drainage was employed m 203 cases, not used m fifteen and not recorded 
in nine cases One of the fifteen cases not drained, died No macroscopical 
food debris was seen m those not drained One to three drains were em- 
ployed m most instances Most of these were of the suprapubic variety, 
some drained Morrison’s pouch and a few were brought directly through 
the incision 

In addition to the operative work for perforated ulcer, the appendix was 
removed m sixteen cases, the gall-bladder m one and a jejunal catheter was 
used 111 one case 

The immediate post-operative care for all was the accepted expectant 
treatment for peritonitis On the second or third day, warm water by 
mouth was started This was followed by liquid diet and later by a bland 
t}pe of soft diet 

The average number of days spent m the hospital by the 172 patients 
vho recovered i\as twenty-one days 


Table XXI 


Type of Operation Employed 


Type of Operation Number Operated 

Simple closure 168 

Excision ulcer and closure 36 

Closure \Mtli gastroenterostomy 22 

Gastrojejunostomy repair i 


Number Died 

41 

8 

5 

I 


Percentage Died 
24 40 
22 22 
22 72 
100 o 


227 

219 


Totals 
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SUMMARY OF RESULTS 

(1) A consecutive senes of 227 cases of acute perforated gastric and 
duodenal ulcers operated on is reported Less than 2 per cent were females , 
the average age was thirty-seven years, many different nationalities were 
represented , nearly all had no steady employment 

(2) Perforations increased in frequency during the spring, reached a 
peak number in the summer, gradually decreased in number during the 
autumn and reached the lowest rate m the winter months 

(3) As compared with the total number of operations done in this 
hospital during the thirteen-year period covered in this report, operations 
for perforated gastric and duodenal ulcers have increased in frequency 
nearl)'’ threefold 

(4) A definite history of chronic gastric ulcer was obtained in more 
than four-fifths of the cases Ten per cent had had medical management 

(5) Severe pain in the epigastrium was the outstanding initial symptom 
Vomiting, best described as retching, occurred once or twice in about one- 
half of the cases Bloody vomitus was conspicuous by its rarity 

(6) In the time permitted for diagnosis, the clinical findings were of 
far greater comparative value than the laboratory findings Among the 
latter, fluoroscopical examination is the exception On admission to the 
hospital, 85 per cent were immediately and correctly diagnosed 

(7) The mortaht}'' increased directly with the size of the opening, the 
amount and extent of the peritoneal soiling and the time allowed to elapse 
between rupture and operative treatment 

(8) Frequency of perforation, according to location of the ulcer, was 
respectively duodenal, gastiic and pyloric Recovery was in the same 
sequence 

(9) The recovery percentage remained nearly stationary for all ages 
between the second and sixth decades Thirty-six per cent died within the 
first twent3"-four hours after operation General peritonitis was the most 
frequent cause of death followed by shock, pneumoma and complications 
requiring secondary operations 

(10) In reference to mortality, morbidity and operation itself, spinal 
anaesthesia was the most satisfactory'^ anaesthesia employed 

(11) The type of operative treatment employed while individualized was 
confined to simple closure, excision and closure, and closure with added 
gastrojejunostomy Simple closure alone was employed in the last 132 cases 
m this senes In this group, there was a 10 per cent reduction in mortality 
rate In general, the greater the risk presented at operation, the less 
was done 

(12) Of these 227 cases operated upon for acute perforated ulcer, fifty- 
fi\e or 2422 per cent , died and 172 or 75 77 per cent , recovered 
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TOTAL GASTRECTOMY 

By Clyde Augustus Roeder, M D 
OF Omaha, Neb 

I DESIRE to report, for the first time, three cases of total gastrectomy 
performed by me and to offer a bibliography which in my opinion is more 
or less complete to date * 

According to the literature at my disposal, Pean (Gaz de Hop Pans, 
\o\ hi, p 473, 1879) was the first to have performed a partial gastrectomy 
upon a human being, but with an operative mortality T Billroth (Wien 
med Wchnschr , vol xxxi, p 161, 1881), according to the literature, is 
credited with having pei formed the first successful partial gastrectomy The 
principles of gastric surgery, according to M R Reid, originated with Czerny 
and Kaiser (V Beitr z Oper Chir , pp 93-160, 1878) whose work was 
carried out upon dogs 

The operation of total gastrectomy designates the removal of all of the 
stomach including a portion of the duodenum and oesophagus It must be 
differentiated from the operation which leaves any portion of the upper end 
of the stomach and which is known as subtotal gastrectomy Many authors 
have reported cases of gastrectomy which were in reality subtotal resections, 
a giave error in recording The term gastrectomy should, to be correctly 
used, indicate a total removal of the stomach, and all lesser removals should 
be known as gastiic resections 

The first total gastrectomy upon a human being was quite likely per- 
foimed liy Phineas Connor of Cincinnati m 1884, but his patient was mori- 
bund at the time and unfoitunately did not live through this heroic effort 
No further repoits can be found until 1897, when Carl Schlatter recorded a 
successful total gastrectomy, the patient living about fourteen months 
There have been, according to all the reports my assistant, Charles E Gurney, 

*Relatnc to bibliographies, I feel that we should have an international bureau for 
bibliographical compilation and conducted expertly and impartially In the United 
States the Surgeon-General’s library and the Cumulative Index of the American Medical 
Association ha^e been and still are most useful, but even with their use, authors are 
confronted with the expenditure of too much time and expense A bibliography should 
be complete and fair and begin at the beginning of medical records It is a w'asteful 
effort of an author's or his assistant’s time to endeaeor to gather together all of the 
renorts to date, and such translations are too uncertain It is a worthy task for a 
bureau of technicians and translators of international function and could easih be sup- 
ported b^ the world’s medical authors When an author, as I m this present report, 
desires to present an article which should be accompanied bj a complete bibhographj, 
such a bureau should be at his sen ice The bibliography imperfect as it mav be, is a 
far greater effort than the article itself An international bibliographical bureau should 
keep all references up to date so that they may' be furnished on a moment’s notice and 
at \ery little cost 
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and I could find, a total number of eighty-five total gastrectomies performed, 
not including the three cases I am reporting m this article which make in all 
eighty-eight, with an operative mortality of forty-four including the two 
operative deaths m my series of three cases I am including as surgical 
deaths those following the operation as long as sixty days The most com- 
mon causes of death were peritonitis and “shock ” Probabl} some of the 
early deaths from shock were due to haemorrhage and the later ones reported 
as due to shock were due to virulent infections Stomatitis and diarrhoea were 
troublesome complicating factors and are worthy of mention 

In a report by Finney and Rienhofif (Arch of Surg , p 156, January, 
1929) most of the recorded cases were tabulated To those I have been able 
to add ten cases which those authors did not include 

In a personal communication from Rienhoff of July 27, 1932, he states 
that he and Finney have done two total operative removals of the stomach 
In three other instances so small an amount of the stomach was left that it 
was completely included with the sutures, resulting m a total destruction or 
removal, at least functionally, of the gastric segment Waltman Walters in a 
letter dated April ig, 1932, reports a total of three cases, the last dying on 
the fifth post-operative day of bronchopneumonia P Peugniez (Bull Acad 
de Med , Pans, vol xcii, p 831, 1924) as recorded by Finney and Rienhoff, 
removed all of the gastric mucosa and left only a small portion of the muscular 
and peritoneal layer adjoining the oesophagus (Goepel’s procedure) This 
functionally resulted m a total gastrectomy 

The operation of total gastrectomy is increasing in frequency due prob- 
ably to an increasing number of operators, safer anjesthesia, a wiser choice of 
the patient to be operated upon and more efficient pre-operative and post- 
operative treatment Recurrences following resections of the stomach are in 
the vast majority of instances found to be m the region of the remaining 
portion of the stomach m addition to metastases to the liver, retroperitoneal 
lymph-nodes and more remote regions This naturally compels one to wonder 
if a total gastrectomy, in preference to a subtotal, would have prevented a 
certain number of such recurrences 

In the Proceedings of the Staff Meetings of The Mayo Clinic of Decem- 
ber 3'o, 1931, Adrian Verbrugghen reported a study of the intramural exten- 
sion of gastric carcinomatous cells His result showed that at least four 
centimetres of apparently healthy stomach wall should be removed with the 
primary growth Since most of the growths are on or near the lesser 
curvature of the stomach, one may safely conclude that, excepting those 
small growths around the pylorus, whenever a portion of the lesser curvature 
IS left a local recurrence is quite likely to occur 

The indications for a total gastrectomy depend upon the judgment and 
experience of the operator and the local and general condition of the patient 
The high mortality rate is the principal contra-indication, while the post-opera- 
tive life and blood complications are secondary m importance and particularly 
since primary anaemias are now treated with such satisfactory results The 
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pEtisnt who recovered, in iny series of thiee had an occasional nausea the 
first week follow mg' the operation and has had hunger sensations ever since 
The sensations of nausea and hunger, therefore, are not exclusively con- 
nected wnth the stomach F G Mann (Proc Staff Meetings of Mayo Clinic, 
vol XIV, p 294, 1929) after performing total gastrectomies in dogs, found 
them wnth hunger sensations and able to vomit 

The duration of life following total gastrectomies, and those operations m 
which a very small rim of cardiac end of the stomach is left — practically a 
total removal, seems to depend largely upon the development of a primary 
amemia Finney and Rienhoff found the longest period to be four years and 
eight months In a personal communication by letter dated July 4, 1932, 
from A W Mayo Robson, he stated that a patient is now living over thirty 



years following an almost complete total gastrectomy With proper food, 
hydrochloric acid, stomach extracts and blood-supporting treatment, the 
length of life may be greatly prolonged During immediate post-operative 
treatment, pre-digested food, hydrochloric acid and pepsin may be advan- 
tageous 

Technic — The technic I devised for exposing the cardiac end of the 
stomach and for producing a larger pouch for the reception of food from 
the oesophagus w'^as developed without knowing that George M^arwedel and 
Victor Hoffman had preceded me Marw^edel, m 1903, reported a technic 
by mobilizing a portion of the right costal cartilages for exposing the liver 
(Zent fur Chir , vol xxx, p 938, 1903) which procedure he later per- 
formed upon the left side for exposing the lower end of the oesophagus 
In 1922, Victor Hoffman (Zent fur Chir , vol xlix, p 1477, 1922) described 
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a long entero-anastomosis below the union with the oesophagus with the idea 
of presenting a greater food pouch The teclinic of Marwedel and Hoffman 
I have used three times, not knowing of their priority, and I feel these 



Fig 2 — A ’ shows the oesophagus detached from the stomach Note the 
blood \essel to the lower end of the oesophagus which should be preseroed if pos 
sible to present ploughing Note the jejunal loop united bj a si\ inch anastomosis 
and stitched to the transverse mesocolon to prevent traction and herniation 

procedures are worth considering In elevating the cartilages there is danger 
of opening the pleura, an accident which happened Avith my second case 
The operation (Figs l, 2, 3 and 4) is preferably done under spinal 
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Fig 3 — Rarely can the duodenum be joined to the oesophagus, therefore, an 
end to side cesophago-jejunal anastomosis is generally indicated Note the suture 
on each side of the union which prevents acute angulation The operation may be 
stopped here proiidtd a small rubber tube, for the escape of gas, is stitched into 
the stomach and brought out through the abdominal or stab incision The 
adjacent stomach walls should then be sutured to the abdominal peritoneal layer 
surrounding the tube 


15 
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anfesthesia, which gives greater exposure After the anastomoses are com- 
pleted, the operation may be stopped and the stomach removed from the 


\ 



duodenum and the blood-ves- 
sels duimg an operation about 
ten days latei In case this 
two-stage procedure is de- 
cided upon, It may be advis- 
able to insert a tube into the 
stomach for drainage of gas 
and fluids out through the 
closed incision If the trans- 
vei se colon and its mesentery 
appear to weigh heavily upon 
the jejunal loop, supporting 
sutuies of some kind should 
be inserted I feel that my 
second case would have lived 


Tig 4 — The operation completed Careful notation should had I taken Slicll a precail- 
be made of the possible traction on the anastomosis b> a * 

sagging transierse colon If this appears probable the central tion 
portion of the colon should be stitched to the anterior abdominal 
wall 



Fig 5 — (Case II) The stomach mass after removal (A) P>lorus (B to C) Malignant mass 

(D) oesophagus 

Case Reports 

Case I (No 4029) — Male, aged fiftj-two operated upon at the Wise Memorial 
Hospital on October i, 1922 Gastric sjmptoms had been present for ten years or more 
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An indefinite mass was felt in the epigastrium and X-ray showed a filling defect in the 
pre-pylonc region There was no free hydrochloric acid in gastric contents General 
examination warranted an exploration, during whch the malignant growth was found 
involving the pre-pylonc area and apparently extended to within five centimetres of the 
cardiac orifice A small mass of malignant lymph-nodes was found within the lesser 
omentum but no other signs of metastases were noted A total gastrectomy was per- 
formed under ether amesthesia and a loop of jejunum was sutured to the oesophagus with 
an entero-anastomosis below The patient died in sixty-eight hours from a clinical picture 
resembling pulmonary oedema and on inspection of the operative field there was disclosed 
nothing of significance Both pleural cavities were inspected through the diaphragm and 
each contained about 300 cc of serous fluid slightly blood-tinged 

The specimen was examined by the attending pathologist, Dr A S Rubnitz, who 
recorded it as carcinoma with Ijmph-node metastasis 

Case II (No 9192) —Female, aged sixty-one, was operated upon at the Immanuel 
Hospital on February 12, 1931 Gastric symptoms had been present for one year with 
a definite movable mass in the epigastrium There was no free hydrochloric acid and a 



Fig 6 — (Case III ) The stomach mass after removal Indentation on 
anterior wall near lesser curvature is opposite crater m mass involving 
posterior wall 

secondary ansemia of about 50 per cent of the normal was present with a loss of weight 
of about 25 per cent of normal The X-ray indicated a malignant pre-pylonc mass 
apparently not adhered to any marked degree Under spinal anjesthesia a total gastrec- 
tomy was performed and the jejunum was sutured to the oesophagus with an entero- 
anastomosis below The patient died five days after the operation and only a local inspec- 
tion was permitted (Fig 5 ) The anastomosis was intact but a loop of ileum below the 
transverse mesocolon and about six inches in length had become gangrenous, probably 
due to the weight and drag upon its blood supply by the transverse mesocolon and trans- 
verse colon This IS a very important point to keep in mind following total gastrectomies 
The patient died of peritonitis from perforation of this gangrenous loop 

Case III (No 38466) — Alale, aged fifty, operated upon at the University of 
Nebraska Hospital on April 9, 1932, where I was assisted by the house surgeon, Willis 
D Wright Gastric symptoms had been present for the past six months, and no definite 
mass was palpable in the epigastric region The X-ray examination disclosed a large 
crater with possible perforation on the posterior wall near the lesser curvature Free 
hydrochloric acid was present in the gastric contents, and other laboratory and physical 
tests were negatne except for a loss of weight of 20 per cent and some loss of strength 
Under spinal anesthesia and carbon dioxide inhalation the stomach was found to con- 
tain a hard mass with a crater two centimetres m diameter well up on the posterior wall 
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near the lesser curvature No glandular in\olvements nor metastases were demonstrable 
Since the mass felt t3pically malignant and extended to \\ithm a fev centimetres of the 
cardiac orifice, a total gastrectom3 was performed (Fig 6) The jejunum w'as united 
wath the oesophagus, end-to-side, and a large entero-anastomosis, as in Cases I and II, 
was added below 


The post-operatne course (Fig 7) w-as une\entful and the blood-picture with a 
particular studv of the reticulocj tes, remained normal during the se\eral months the 
patient was under observation About one week after the operation he had sensations 
of hunger and nausea A report two months after the operation stated that he felt 
w'ell and w'as working at his preMous occupation that ot a paint contractor Dr J C 
Kildebeck, Emerson, Nebraska, his pinsician reported on Julj' 26, 1932, that the patient 



was feeling \er}' well and was eating 
onlj' three times a daj and the same 
amounts of all kinds of food such as 
he consumed before he first became ill 
The blood picture of this patient — cel- 
lular and chemical — shall be followed 
regularlj and reported if possible at a 
later date This patient has definitel} 
pro\en that the sensations of hunger 
and nausea occur without a stomach 
Sections of the mass surrounding 
tile crater disclosed no malignant cells 
and the cake-like feeling mass maj 
ha%e been due to inflammatorj changes 

CoNcr usioxs — I n c 1 u d I n g 
Walteis’ third case reported to 
me by letter and m} three cases, 
there have been recorded eight}’’- 
e ght total gastrectomies wnth 
fort) -four operative deaths from 
shock hfemorrhage and peri- 
toneal or pulmonary infection 
In the future, with improved 
anaesthesia and surgical technic. 


Fig 7 —(Case III ) Total gastrectom% Patient shock, haemorrhage and peritoneal 

four weeks after the operation Eight weeks after ° 

removal of the entire stomach he was eating three mfeCtlOllS sllOUld markedly de- 

normal size meals a daj consisting ot all Kinds of food 

not predigested crease 111 frequency The pul- 


monary complications will probably be the last to dimmish Improved treat- 


ment for primary anaemia may prevent the development of primary anaemia 


which w'^as so frequent following the earlier gastrectomies 
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CARDIOSPASM ITS DIAGNOSIS AND TREATMENT* 

By Herman J Moersch, M D 

OF Rochcstcr, Minn 

FROM THE DIMSION OF MEDICINE OF THE MA^O CLINIC 

There is probably no disease that responds more satisfactorily to proper 
treatment than cardiospasm Undoubtedly, much of the confusion which 
exists relative to the diagnosis and treatment of the disease is due to the 
various terms under which it is described, such as achalasia of the oesophagus, 
phrenospasm, hiatal oesophagismus, megalo-oesophagus, and idiopathic, fusi- 
form and diffuse dilatation of the oesophagus 

Properly to evaluate the efficacy of any given type of treatment of cardio- 
spasm, It IS imperative to know on what criteria the diagnosis has been based, 
since so many simulating conditions must he excluded to gam an accurate 
conception of the efficiency of the treatment applied In this report only 
cases are included in which there was definite rontgenological evidence of 
cardiospasm, namely, persistent fusiform narrowing of the lower end of the 
oesophagus with obstruction and dilatation At some point m the develop- 
ment of catdiospasm, the rontgenological evidence may be very scanty and 
indefinite, hut such border-line cases have been excluded 

As Plummer has stated “The symptom complex m cardiospasm is as a 
rule almost pathognomonic ” The course of the disease may be divided into 
three stages (i) Cardiospasm without regurgitation of food, (2) cardio- 
spasm with immediate regurgitation of food, and (3) cardiospasm with 
dilated oesophagus , the retention of food is m the dilated portion and it 
regurgitates at irregular intervals 

The onset of caidiospasm is usually insidious Dysphagia is the promi- 
nent and the first symptom, and usually is intermittent It first manifests 
Itself by a sense of lagging and later actual obstruction under the lower end 
of the sternum The impediment at first may be noticeable only when the 
patient is under emotional strain or has swallowed too rapidly Days or 
weeks may intervene between attacks With time, the difficulty increases 
and becomes more pronounced Although the point of obstruction is gener- 
ally situated under the lower end of the sternum, occasionally it may be 
referred to a point high m the throat The dysphagia is likely to occur 
during the first portion of the meal At first, the obstruction may be over- 
come by swallowing several times in rapid succession or by taking several 
swallows of water m rapid succession and washing the food on into the stom- 
ach With increased obstruction, such simple measures may not be sufficient 
The patient soon learns to swallow several glasses of water m rapid succes- 
sion, take a deep breath, close the glottis and compress the thorax, thus 
* Submitted for publication June 6, 1932 
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increasing the intrathoiacic piessure above the noiinal and forcing the food 
on into the stomach, regurgitating the remainder of the fluid The symp- 
toms may be intermittent over a considerable peiiod, but they tend to pro- 
giess until there is difficulty with eveiy meal Caidiospasm can be readily 
distinguished from other forms of oesophageal obstiuction by the duration 
of symptoms and the fact that cold liquids usually give as much difficulty as 
solid food Ice-cold dunks and such solid boluses of food as raw apples are 
probably the greatest offenders and most conducive to trouble 
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Fig I — Cardiospasm, demonstrating marked angulation and kinking 

Gradually, in the course of the disease, the oesophagus dilates above the 
point of obstiuction, due partially to the effort at piopulsion of the food past 
the point of obstruction, but more likely due to some change in the neuromus- 
cular mechanism, since dilatation, such as occui s in cardiospasm, is not encoun- 
tered m other types of cesophageal obstruction When dilatation has occurred 
the first portion of the meal passes into the stomach, whereas the remainder 
IS regurgitated or remains stagnant in the cesophagus Of the contents that 
remain in the cesophagus at the completion of a meal, the more fluid portion 
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tends slowly to seep through the cardia and on into the stomach The solid 
food with much mucus remaining in the sac is then regurgitated at frequent 
intervals Solid particles of food such as meat may remain m the oesophagus 
for days, and food taken subsequently will pass into the stomach, the meat 
finally being reguigitated after several days 

Plummer was one of the first to note that the oesophagus may lengthen 
m cases of cardiospasm and by kinking will lead to increased dysphagia and 
stagnation (Fig i ) Because of the increased obstruction and retention, 
theie IS increased necessity to swallow continuously The diet is limited to 
soft and liquid food taken in small amounts and washed down by large 
amounts of water Considerable time must be spent over a meal It may 
be necessaiy to empty the oesophagus during the course of a meal This is 
embai lassing, and patients avoid eating in public With restriction of diet, 
there is loss of weight The obstiuction may become so severe that it is 
impossible to get even fluids into the stomach, and if treatment is not insti- 
tuted, death will result 

Pam IS sometimes a prominent symptom It vanes in intensity from 
slight discomfort undei the lower end of the sternum to severe colic in the 
same legion or radiating to the back or up into the neck It usually comes 
on during the course of the meal and when present may last until the cesopha- 
gus is em]Dty Vinson has pointed out that the pain may easily be misinter- 
preted as gall-bladdei colic Less frequent symptoms are hiccough and 
dyspnoea Dyspnoea occasionally occurs as a result of a hugely dilated and 
filled oesophagus causing interference with respiration 

Should doubt exist as to the diagnosis after rontgenological examination, 
recoin se should be made to the passage of a No 45 French sound over a 
previously swallowed silk thread In cardiospasm, there is an elastic feel at 
the cardia on passage of the sound with usually slightly more obstruction 
than normal, but the sound passes readily into the stomach CEsophagoscopy 
does not offer as much fiom a diagnostic point in cardiospasm as in other 
diseases of the cesophagus, but should always be resorted to when there is 
any doubt as to diagnosis 

Vaiious measures have been advocated in the tieatment of cardiospasm, 
vaiying from palliative to operative Palliative measures such as fluid diet, 
effervescent dunks, biomicles and atropine, may afford temporary help 
Relief at times may be secured by passage of stomach tubes and sounds, m 
some instances gastrostomy is resorted to The foregoing procedures, how- 
evei, are not usually effectual and something more drastic must be used 
Mechanical dilators have been described and used by Lerche, Brunmgs, Jack- 
son, and Mosher Mikulicz, in 1904, first described and reported on treat- 
ment of the cardia by gastrostomy with the use of a rubber-covered forceps 
Other surgical procedures such as anastomosis between the abdominal oesoph- 
agus and stomach and the longitudinal incision through the muscular wall of 
the abdominal oesophagus have been advocated Although some of the pio- 
cedures have afforded satisfactory results, the operation is usually attended 
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by a high degiee of risk, with the added disadvantage of frequent recurrence 

and failure completely to relieve symptoms 

In The Mayo Clime, extensive use has been made of the rubber-covered 
silk balloon This type of dilator was first advocated by Russel and later 
modified by Plummer, who used water as the dilating medium All dilata- 
tions are cairied out over a previously swallowed silk thread held taut, which 
eliminates all danger of perforation Blind bougienage is mentioned to be 
condemned as an unwarranted and dangerous procedure The thread is 
started twenty-four hours before dilatation and at least five yards should be 



Fig 2 — The value of the thread and the necessity of keeping thread taut, thus preventing 

possible perforation 

Fig 3 — The manner in which a No 6 o French sound is passed into stomach with thread as a guide 

ingested Twisted silk is preferable to braided silk, as it is swallowed with 
less difficulty The thread should be taken very slowly, averaging about a 
foot an hour, and care should be exercised not to chew the thread to avoid 
snarling The patient is permitted to partake of food during this period and 
to sleep at night with the thread in place Occasionally, several days may be 
required to get the thread properly anchored In rare instances in which 
there is marked oesophageal obstruction, with dilatation and angulation, some 
difficulty may be encountered In such cases, two simple procedures are 
available Several small shot may be attached to the end of the thread , then 

235 



HERMAN J MOERSCH 


by haMiig the patient change position of the bod}^, thus making use of gra^- 
ity, the shot pass do\\ n to the cardia here the\ usually readih drop into the 
stomach The course of the shot can he checked under fluoroscopical guid- 
ance It IS well to la-vage the oesophagus thorough!} before starting the 
thread, as solid particles of food that ma} interfere A\ith the passage of 
thread are removed The use of atropine may also he tried in conjunction 
v ith the foregoing procedure but does not iisualh afford much aid If com- 
plete obstruction of the oesophagus exists or if the foregoing procedures fail, 
the end of the thread v ith the shot attached can he dropped into the stomach 



Fig 4 — Passage of Plummer h\drO'-iat c Fig 5 — ENpansion of Plummer h\dro«ta*^ic 

dilator dilator ^hile in cardia 

by means of the oesophagoscope I ha^e never seen a case of cardiospasm in 
which It w'as impossible to get a thread in place With the thread firml} 
anchored and used as a guide (Fig 2), a No 41 French sound is passed to 
determine the approximate distance of the obstruction from the incisor teeth 
and at the same time to determine the character of the obstruction This 
simple procedure usually affords the patient some benefit, although it is rare!} 
permanent Formerl}, this procedure was followed directl} with the hydro- 
static dilator, but during the last six years, a No 60 French sound has been 
passed first (Fig 3 ) In many cases, this affords complete relief of all 
symptoms, but as a rule furthei dilatation is necessar}^ and this is done a day 
or two later by means of the Plummer hydrostatic dilator (Figs 4 and 5 ) 
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The change in technic was devised to peimit of a more gradual dilatation and 
thereby permit of better drainage of the oesophagus, promoting epithehzation 
of denuded and ulceiated mucosa which lesults from stagnation With 
improved diamage, the ulceiated areas melt rapidly, with marked improve- 
ment in the tonus of the oesophagus Previous to using the No 6o French 
sound, as a pieparatoiy stage to the use of the hydrostatic dilator, death 
resulted in approximately i per cent of the cases following primary dilata- 
tion with the hydrostatic dilatoi, due to splitting of the cesophagus Since 
1926, the use of the No 60 Fiench sound has been earned out as a loutine at 
The Mayo Clinic, pieceding the hydrostatic dilatation, and since then there 
has not been a fatality m the tieatment of appi oximately 400 consecu- 
tive cases 

Up to January, 1932, 810 cases of definite cardiospasm have been observed 
at The Mayo Clinic Many othei cases in which tieatment for caidiospasm 
was given have not been included because of lack of cleai -cut rontgenological 
evidence of the presence of caidiospasm Tieatment was given in 805 of the 
810 cases The lesults obtained by dilatation, eithei by sounds or by hydio- 
static dilatoi, aie as follows 

Eight huiidied four dilatations were given, 670 patients were traced, 475 
were consideied cuied, including those with slight mteimittent dysphagia, 
105 patients weie moderately relieved, thirty-two weie slightly relieved, 
thirty-two received no benefit, thiee lefused tieatment, nine died fiom split- 
ting of the oesophagus (no deaths since 1926) , two died from starvation 
befoie treatment could be instituted, and twelve died at home fiom other 
causes , the condition of dysphagia at that time was unknown In thi ee cases, 
owing to marked angulation of the oesophagus, it was not possible to place the 
hydrostatic dilator to secuie dilatation and opeiation was performed In 
each case, a Mikulicz operation, or manual dilatation of the cardia, was 
carried out through a gastrostomy 

In 71 per cent of the cases in which dilatation was done the condition 
may be regarded as completely relieved It is frequently stated by opponents 
to this type of treatment that the necessity for repeated dilatations is an 
objectionable feature The inaccuracy of such a statement is well illustrated 
m a summary of the number of dilatations necessary in the treatment of 125 
consecutive cases of cardiospasm in which the average number of dilatations 
was less than two The largest number of dilatations m any case was ten , in 
the majoiity of cases only one dilatation was required It is a lather inter- 
esting fact that the results are as good if not better 111 cases of long standing 
as in those of short duration The average duration of symptoms in the cases 
in the clinic has been about seven years As I have pointed out, the disease 
may be present m infancy and childhood, and the tieatment m such cases is 
the same as for adults 

No doubt a certain percentage of many of the patients listed as only 
moderately improved, or unimproved, could be further relieved by subsequent 
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dilatation Further treatment usually has not been tried as the patients feel 
that they are able to get along fairly well in their present condition 

There are various reasons for failure to obtain satisfactory results from 
hydrostatic dilatation, the most common of which is failure to use a thread as 
a guide This thread is absolutely essential in order to have the dilator 
directly in the cardia at the time of dilatation Should the dilator slip too far 
into the stomach on expansion, it will pull itself into the stomach, if it is not 
far enough in the cardia, it will push up into the oesophagus on expansion, 
thereby failing to dilate the cardia thoroughly When difficulty is encoun- 
tered in locating the cardia, the dilator can be placed in the stomach, 
expanded, and then pulled firmly against the cardia The pressure is released 
and the dilator is pulled into the cardia and rapidly reexpanded Fluoro- 
scopical guidance is also available, but adds to the confusion and difficulty of 
manipulation With the dilator properly in place, substernal pain is prac- 
tically always present on dilatation 

The dilating bag must be of proper size and shape to obtain satisfactory 
results The degree of water pressure is also of importance, in the majority 
of cases a pressure of eighteen to twenty-four feet of water will be sufficient 
and this should be varied with the degree of dilatation present and the degree 
of discomfort produced 

In conclusion, it may be stated that cardiospasm is amenable to treatment 
by means of the Plummer hydrostatic dilator and when preceded by passage 
of a No 6o French sound, should be carried out without risk 

BIBLIOGRAPHY 

^ Brunings, Wilhelm Direct Lar> ngoscopj , Bronchoscopy and CEsophagoscopy Bal- 
liere, Tindall and Co\, 370 pp , London, 1912 
-Jackson, Chevalier Peroral Endoscopy and Laryngeal Surgerj The Laryngoscope Co, 
710 pp , St Louis, 191S 

Lerche, William A Contribution to the Surgery of the CEsophagus Surg, Gynec , 
and Obst , vol \i, pp 34S-36i, October, 1910 
^ Mikulicz, J V Zur Pathologic und Therapie des Cardiospasmus Deutsch med 
Wchnschr , vol xxx, pp 50 - 54 . January 7, 1904 
Moersch, H J Cardiospasm in Infancy and m Childhood Am Jour Dis Child , 
vol xwviii, pp 294-298, August, 1929 

“ Mosher, H P Some Observations on Oesophageal Cases and the Presentation of 
Two New Instruments Laryngoscope, vol xix, pp 401-427, June, 1909 
■ Plummer, H S Cardiospasm, with a Report of Cases Jour Minnesota Med Assn , 
vol XXVI, pp 419-424, 1906 

® Plummer, H S Cardiospasm, with a Report of Forty Cases Jour Am Med Assn , 
vol li, pp 549-554. August 15, 1908 

" Russel, J C Diagnosis and Treatment of Spasmodic Stricture of the Qisophagus 
Bnt Aled Jour , vol 1, pp 1450-1451, June 4, 1898 
^“Vinson, P P The Treatment of Cardiospasm South Med Jour, vol xxni, pp 
243-247, March, 1930 


238 



EXTERNAL DUODENAL FISTULA 

By David A Willis, M D and Jacob M Mora, M D 

or Chicago, Ilh 

FROM THE SURGIC\.L SER^ ICE OF DR H M RICHTER AT THE MOUNT SINAI HOSPITAL 

Acute external duodenal fistula is a serious and formidable complica- 
tion of disease of, or injuiy to, this portion of the alimentary tract Colp,^ 
who reviewed the literature to 1923, collected sixty-one cases with a mor- 
tality of 51 per cent Since that time several significant contributions have 
been made concerned chiefly with studies of the cause of the profound bodily 
disturbances which usually accompany this lesion, as well as adequate meas- 
ures for combating these changes Valuable suggestions have also been 
made regarding the treatment of the wound itself so that Bohrer and Mihci^ 
were able recently to collect forty-four additional cases (since 1923) with 
a mortality of 18 per cent 

It IS unnecessary to review again the causes, pathological physiology, 
and symptoms of duodenal fistula, as these have been adequately dealt with 
in recent contributions Suffice it to say that the chief contributing factor 
is surgical attack on the duodenum or some neighboring structure (stomach, 
gall-bladder, biliary ducts, and right kidney) 

The profound constitutional disturbances resulting from this lesion had 
intrigued all those who had occasion to see these cases The mere loss of 
liquids through the fistulous opening was not sufficient to account for the 
marked and rapid inanition and exhaustion It remained for Walters® and 
his associates to demonstrate that the physico-chemical changes that oc- 
curred consisted of increasing alkalosis, decreasing concentration of chlorides 
in the blood serum, and progressive rise in the blood urea These findings 
were identical with those found in cases of high intestinal obstruction 
Walters^ subsequently showed experimentally that the chemical reactions 
m the blood were chiefly the result of the loss from the body of the acid 
and chlorides of the gastric secretion, the loss of the pancreatic fluids, and 
disturbances in motility in the upper intestinal tract Elman and McCaughan“ 
had previously pointed out the fatal effect of the complete loss of pancreatic 
juice, and Dragstedt and Ellis® have recently demonstrated the lethal effect 
of the total loss of gastric juice This experimental work has led to more 
rational and scientific methods in combating the symptoms described above 
While It IS doubtless true that many small fistulse close under simple con- 
servative management, the larger openings demand prompt and energetic 
measures to prevent the rapid decline of the patient Liquids are with- 
held by mouth and given intravenously, subcutaneously, and per rectum 
(saline, glucose, water) Numerous operative procedures which have been 
advocated at various times have been discouraging — direct suture of the 
duodenum, gastroenterostomy, and gastroenterostomy with pyloric occlusion 
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(Berg ) Jejunostomy, howevei, has received more and more favorable com- 
ment, and this procedure alone has frequently sufficed to bring about a suc- 
cessful issue 

The treatment of the wound has taxed the ingenuity of surgeons for 
many years The fact that so many diflferent methods have been suggested 
and employed is sufficient reason to believe that we have not yet reached 
the ideal treatment Whatever else is done, suction must be employed to 
keep the wound fiee of secretions This was fiist used by Jones and Wil- 
liams," who did not, however, recoid their experiences Erdman,® Cam- 
eron,® and others since then have emphasized this important measure The 
skin should be protected by some simple ointment Potter^® suggested, sev- 
eial years ago, the use of decmormal hydiochlonc acid ivith a sterile beef and 
olive oil preparation, the rationale being that the acid neutralized the secre- 
tions and the beef extract and olive oil allowed the pancreatic juices to act 
on it before the secretions acted on the abdominal \vall In a subsequent report 
Potter^^ added nine cases successfully tieated by this method Others have 
irrigated the ■wound ivith sodium bicarbonate solution,^® citric acid,^® and 
sterile w'ater " Insulin^'* has been used on the continent Einhorn^^ recom- 
mended the use of the duodenal tube 

The attempt to close the fistulous opening by passage of a tube directly 
through the opening into the duodenum has received little attention Ahrens^® 
reported a case of post-operative duodenal fistula successfully treated by 
passage of a T-tube into the fistulous opening A second case treated in 
similar fashion Avas reported by Marogna,^’ Avho passed a long rubber tube 
into the jejunum thiough the fistula The author, however, subsequently 
resorted to extraperitoneal suture of the opening (the lesion had followed 
nephrectomy) We were able, m our patient, to pass a small catheter through 
the fistulous opening into the duodenum Two things Avere accomplished by 
this manoeuvre — the amount of secretion Avas greatly diminished, and the 
patient AAms easily fed through the tube The opening promptly closed 

The fact that this simple and logical procedure has received so little at- 
tention prompted us to make a brief repoit of the folloAving case 

Case. — Mrs E S , forty-two j ears old, a\ ho had had dj^speptic sj mptoms of the gall- 
bladder tjpe for maiw jears, was admitted to the hospital with a diagnosis of empyiema 
of the gall-bladder The abdomen was opened through a short right rectus incision, and 
a large abscess cavity was immediateb encountered, apparentlj in the region of the gall- 
bladder No further exploration was done The pus -was aspirated and the abdomen 
closed Avith two cigarette drams She Avas discharged in good condition and returned 
five months later for cholecj stectomv The gall-bladder was remor^ed after much tedious 
and difficult dissection because of numerous dense adhesions In the course of the dis- 
section the duodenum w'as inadvertentlv injured, but immediately repaired The abdomen 
was closed wnth gauze drainage On the fifth post-operative daj a profuse foul-smelling 
discharge was noted in the w'ound Methylene blue by mouth reappeared quickly m the 
discharge and confirmed the suspicion of duodenal fistula Drainage thereafter became 
more profuse The w'ound A\as kept as drA as possible by suction, the skin Avas protected 
bj a thick Kaolin paste, and large quantities of liquids Avere administered There Avas no 
alteration m the chemistrj of the blood The patient, hoAvever, Avas Aveak and apathetic, 
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and despite much care the wound appeared raw and excoriated After several attempts 
we finally succeeded in passing a small catheter through the fistulous opening into the 
duodenum Feedings were begun at once through the tube and the secretions collected by 
suction were also re- introduced through the catheter Within a few da^'^s the patient 
became brighter and more alert, drainage began to diminish, and the wound began to lose 
its angrj appearance Improvement thereafter was fairly rapid The tube was removed 
two weeks after its insertion and the patient was discharged on the thirty-ninth post- 
operative day with the fistula closed and the wound entirely healed She was re- 
examined one year later and save for a small incisional hernia was in excellent condition 

Siimmmy — A case of post-operative (cholecystectomy) duodenal fistula 
IS reported successfully treated by passage m a tube through the fistulous 
opening into the duodenum With tube m place the amount of secretion m 
the wound is diminished and through it a patient may be adequately fed 
Wheie feasible this procedure is suggested because of its simplicity 
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THE EXCORIATIONS AROUND EXTERNAL GASTRO- 
INTESTINAL FISTULiE 

EXPERIMENTAL STUDIES ON THEIR ETIOLOGY AND FURTHER EXPERIENCE 
WITH THE KAOLIN POWDER TREATMENT 

By Frank Wang CoTui, M D 
or New York, N Y 

IROM THE I \BOIMTOni OF SURGICVL nKSL\RCII, NEW \OnK UNIVERSITY AND BELLEVUE HOSPITVL AIEDICVL COLLEGF 

While the excoriations of the abdominal wall in the region around a 
duodenal fistula or an ileostomy opening have long been suspected of being 
due to tiyptic digestion, no conclusive experimental proof of this, has been 
forthcoming In the first place, the ability of an enzyme to digest the 
living skin has not been definitely demonstrated, and m the second place, 
there is the possibility of the excoiiations being due to a bacterial process 
The fact, however, that the excoriations are eiosive rather than sloughing 
111 character would suggest a non-bacterial and non-mflammatory process 
Moreover, there are other instances of enzymes attacking living tissues, such 
as fat necrosis m some types of pancreatic disease 

Blad^ has shown that pancreatic juice injected into the gall-bladder which is pre- 
vented from emptying by ligation of the common duct causes changes in the gall-bladder 
wall, which terminates m necrosis This observation was recently confirmed by Westphah 
and Wolfer,“ the former ruling out the bacterial factor by passing the pancreatic juice 
through a Berkefeld filter before injecting it into the gall-bladder 

Babkin,* in Pavlov’s laboratory, made a significant observation on dogs with pan- 
creatic fistula In the operation to establish the fistula, a small piece of the duodenal wall 
is exsected, having the papilla of the pancreatic duct opening in the middle of its wucom 
surface The exsected piece is then brought to the surface and stitched to the abdominal 
wall In dogs in which the exsected piece of mucosa is left in place on the abdominal 
wall, the latter is liable to suffer severe excoriations, while in those in which it is excised, 
excoriations do not occur This observation is explained thus the unactivated trypsin, 
formerly called trypsinogen, from the pancreas needs activation by the enterokinase from 
the duodenal mucosa before it can cause excoriations (digestion) 

Skin Digestion Eipeiiinents — In our laboratory in five series of experi- 
ments on the dog we have been able to show the tryptic nature of excoriations 
Briefly they are 

Senes I — (Five experiments ) A closed loop was made of the duodenum 
into which the accessory pancreatic duct empties By the injection in- 
travenously of secretin, an abundance of fluid was collected in the loop This 
fluid was made to flow into the inguinal fossa of another dog and kept there 
at a temperature of 38° C Visible skin excoriations occurred in eight to ten 
hours 

Senes II — (Three experiments) The accessory pancreatic duct* was 

In the dog the accessory^ pancreatic duct is larger than that which corresponds to 
the mam pancreatic duct in man 
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cannulated and the pancreatic jmce, stimulated to flow by secretin, was led 
in a similar fashion into the inguinal fossa of another dog No visible ex- 
conations occurred in fifteen to eighteen hours 

Seues III — (Three experiments) The pancreatic ducts were ligated, 
and the duodenal juice was applied to the inguinal fossa of a second dog 



Fig I — The inguinal fossa of a dog showing beginning excoriations caused by the application of ultra 

filtered duodenal juice 


under identical conditions as the above No excoriations were present in 
fifteen to eighteen hours 

Senes IV — (Three experiments) The pancreatico-duodenal juice was 
collected from a dog aided by the injection of secietin This juice was ultra- 
filtered through a Zsigmondy membrane filter to render it bacteria-free 
(checked by sterility tests) and applied to the inguinal fossa of a second 
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dog under the same experimental conditions Excoriations occurred in fi\e 
to eight hours (See Fig i ) 

Senes V — (Five experiments ) A i per cent aqueous solution of pan- 
creatin (Merk) was raised to pH 70 by the addition of a i per cent sodium 
carbonate solution and applied to tbe inguinal fossa of a dog The mix- 
ture was kept at a temperature of 38° C throughout the course of the experi- 
ment Excoriations were visible in ten to twelve hours By raising the pH 
to 8 2, they occurred in five to eight hours Controls of sodium carbonate 
solutions at pH 7 and pH 8 2, or of the boiled mixture raised to the same 
hr'dnon concentration, sho^\ed no excoriations at the end of fifteen to 
eighteen hours 

The first three series of experiments show that the excoriatne process 
depends upon the activation of unactivated trypsin b} enterokinase that is 
the process is due to tr3'ptic digestion 

The fourth series shows that the excoriations are not bacterial m origin 
The fifth senes shows that the excoriations are reproducible b} commer- 
cial pancreatic enzymes and that the production of these excoriations is 
hastened by rais ng the pH to nearer the optimum for tr} psin action 

Colonic Ftsiulcc — Strangel)’’ enough, excoriations around cecostoinj open- 
ings, fecal fistulse or other types of artificial am have not so generally been 
recognized as being caused by digestion probably due to the erroneous be- 
lief that trypsin becomes inactive or disappears on passing through the 
ihocecal valve and that it ceases to act m an acid medium 

As a matter of fact, trypsin can almost ahva}s be demonstrated in the 
fecal discharge from a cecostomy and often in that from a sigmoidostom} 
The table below^ represents a stud}' made on the tr} ptic contents of stools col- 
lected from eight cecostomy and fiAe sigmoidostomy cases The Fuld- 
Gross^ ® method of trypsin determination as described by Porter" was used 
Briefly, the method consists in making fecal solutions (filtrates) of i/io 
i/ioo and i/iooo, the introduction of each dilution in two cubic centimetres, 
one cubic centimetre and 5 cubic centimetre quantities into test-tubes the 
addition of five cubic centimetres of a i per cent alkaline solution of casein 
to each tube, the addition of a few' drops of toluol to each tube to inhibit 
bacterial activity and the incubation of the tubes at 38° C for tw'enty-four 
hours At the end of this time, six drops of i per cent acetic acid are added 
to each tube In the tubes in w Inch digestion is complete the liquid remains 
clear, Avhile in those in w'hich some casein sti 1 remains it is precipitated A 
unit IS taken to represent that amount of trvpsm present in one cubic centi- 
metre of the extract that completely digests one cubic centimetre of the casein 
solution Thus if one cubic centimetre of i/iooo digests five cubic centi- 
metres casein solution, then one cubic centimetre of undiluted extract w ould 
digest 5,000 cubic centimetres of the solution and the unitage is theretore 
5,000 
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Table 



Trypsin Contents of Fistular Fecal Discharge 


Name 

Type of Fistula 

Character of Discharge 

Units Trypsin 

G B 

Cecostomy 

Semi-fluid 

1000 

W P 

Cecostomy 

Soft solid 

500 

E M 

Cecostomy 

Fluid 

1000 

G C 

Cecostomy 

Fluid 

2000 

F H 

Cecostomy 

Semi-fluid 

1000 

B I 

Cecostomy 

Semi-fluid 

500 


Cecostomy 

Fluid 

2000 

G W 

Cecostomy 

Soft solid 

250 

F W 

Sigmoidostomy 

Soft solid 

250 

D C 

Fecal fistula sigmoid 

Fluid 

2000 

M C 

Fecal fistula sigmoid 

Semi-fluid 

500 

F J 

Sigmoidostomy 

Soft solid 

250 

P P 

Sigmoidostomy 

Soft solid 

200 


The above table shows that trypsin can often be found in the faeces in 
relatively high unitage The statement that trypsin ceases to act in an acid 
medium is only relatively tiue While the optimum reaction of trypsin is 
between pH 8 and pH g, it is not inactive until the acidity approaches pH 
5 ® If trypsin were to lose its activity at a slightly acid reaction, then it 
would fail to act altogether in the small intestine, where, according to Mc- 
Clendon, Myers, Culhgan and Gydesen'’ the pH ranges between 5 6 and 6 6 
In fact, the stool increases in alkalinity in the large intestine^*^ and Howe and 
Hawk^^ found the reaction of the faeces to be uniformly alkaline, while 
Robinson^® found it to be between pH 7 and 7 5 

There die also experimental and therapeutic evidence to believe that even 
the excoriations in the buttocks of infants with dianhoea, the condition that 
has been called diaper disease, ammoniacal dermatitis, Jacquet’s disease, etc , 
by the paediatrician, may be due to the same digestive process The infre- 
quency of excoriations around cecostomy and sigmoidostomy openings thus 
seems not to be due to the absence of trypsin in the stools, but rather to the 
more solid state of the stool, so that trypsin does not come into intimate con- 
tact with the tissues 

Reviezv of Thei apentic Measmes — The control of the excoriations is fre- 
quently a vexatious problem Atropine and sodium fluoride have been used 
internally without much success in the hope of drying up the discharge The 
first advance was made by Jones and Wilhams,^^ followed by Erdman^^ and 
Lahey,^"* all of whom employed mechanical aspiration of the fluid discharge 
from duodenal fistulas While this mechanical removal serves an excellent 
purpose, yet its usefulness is limited where the bowel contents have solidified 
to any extent 

In 1926, Smith and Christensen^" repoited a series of three cases of pen- 
fistular excoiiations cured by the use of Kaolin paste made with glycerine 
For some leason or other this report passed uminticed, so that when Potter/® 
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in 1929, reported the less efficient and much clumsiei beef-juice-hydrochloric- 
acid treatment, it was adopted widely by surgeons 

Early in 1926, befoie the appearance of the work of Smith and Christen- 
sen, while seaiching for a means of conti oiling the extensive excoriations 
surrounding a sigmoidostomy opening, we were led to the work of Petersen,^” 
in 1917, wdio demonstrated the inhibiting effect of Kaolin powder on the 
digestive powder of jejunal juice The use of the pow'der m our cases was 
follow^ed by such prompt healing that it w'as instituted as a routine procedure 
in treating all t3qies of gastro-intestinal fistulre A senes of thirtj-one cases 
w'as collected over a period of thiee years and pub’ished by us in 1930 

Since then w'e have had 162 cases collected from the surgical and gj'ue- 
cological w'aids of the New' York Unnersity Division of Bellevue Hosp tal. 
New York, from the Michael Reese Hospital, Chicago, and the Harlem Hos- 
pital, New Yoik"^ Rankin and Giaham,'*’ wdio started using this treatment 
at The Mayo Clinic in the summer of 1931, reported highly satisfactory re- 
sults in thiee cases of high intestinal fistula? and ele\en cases of permanent 
ileostomies Sii Arthur Buigess"® also speaks of the treatment as having 
re\olutionized the post-opeiative treatment of fistula cases in his practice 
In our hands, the tieatment has been so successful as to instill in us the con- 
fidence that one has in specifics, and we are almost justified m making the 
statement that wuth the proper use of Kaolin pow'dcr in the routine toilet of 
an external gastro-intestinal fistula, no excoriations need occtii 

Pimciple and Method of the Kaolin Poivdei Tieatment — The principle 
of the tieatment is the lemoval of the enzyme, trypsin, by kaolin particles 
because of a difteience in then electrical chaige This treatment is carried 
out in the following fashion A plentiful amount of kaolin powder is 
applied over the osteum of the fistula and all around it The number of 
changes necessai}' depends upon the condition of the abdominal W'all and 
the amount of drainage A safe rule is to change the powder as soon as it 
becomes saturated In duodenal fistulce, it is generally necessary to change 
the pow'der every houi or every tw'o to thiee hours, m ileostomies, ever)' 
four to SIX hours , m cecostomies, every four to eight houis , and in sigmoidos- 
tomies tw'ice a day It must be borne m mind that the success of the treat- 
ment depends upon the removal of as much of the enzyme as the fistula dis- 
charges The application of vaseline to the abdominal w'all before using the 
pow'der defeats the purpose for which Kaolin is used, as the vaseline-coated 
particles of Kaolin then become electrically inert 

Advantages of the Kaolin Penvdei Tieatment — At the time of the pub- 
lication of Smith and Chiistensen’s w'ork,^^ we had collected seven cases, all 
treated satis factoiily w'lth the Kaolin pow'der It seemed desirable, however, 
to give Smith and Christensen’s method and ours a test of comparative 

We are grateful to Drs Francis Sovak and Henrj Falk for the use of the clinical 
material from the g3 necological ivard of the Bellevue Hospital and from the Harlem 
Hospital, respectneb 
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efficacy After a few tiials, it was appaient that the powdei method was 
the more effective This is to be expected Efficient removal of the enzyme 
by Kaolin depends upon its intimate mixtuie with the fistulai discharge In 
the case of the powder, an intimate contact is insuied hy capillarity due to 
porosity of the powder, whereas in the paste, the pores being alieady filled 
with glycerine, contact must depend upon the diffusion of the dischaige into 
the glycerine matrix — a much slower process 

The Kaolin tieatment has a number of mmoi and major advantages over 
the beef-juice-hydrochloric-acid treatment, the minoi advantages are that it 
IS less clumsy, comes leady for use, is inexpensive, and that it adsorbs bacteiia 
The major advantages aie 

(1) Because of its simplicity, it can be used for any type of bowel fistula, 
including ambulatoiy cases 

(2) There is neither the inconvenience, the discomfoit to the patient 
nor the foul odor that attend the hydrochloric-acid-beef-juice tieatment 

(3) It can be used foi a prolonged period of time without pioducmg 11 ri- 
tation of the skin (in one case as long as six months) 

(4) It IS valuable in preventing digestion around any fistulai opening 

SUMMARY 

(1) In five series of expeiiments on the dog, it was established that 
trypsin can cause skin excoriations 

(2) One hundred and sixty-two cases of peiifistular excoiiations treated 
with the Kaolin powdei method aie lepoited The results weie so uniformly 
good as to justify classifying the tieatment as a specific 

(3) The principles, the technic, and the advantages of the Kaolin powdei 
treatment over other existing methods aie set forth 

The author wishes to acknowledge his thanks to 

(1) Professor George David Stewart and Dr Arthur M Wright for instituting 
this treatment at the New York University Surgical Division of the Bellevue Hospital 

(2) Mrs Ruth Kidd of the Department of Bacteriology for carrying out the sterility 
tests on our ultra-filtered material 
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ARTERIAL EMBOLECTOMY 

By Max Danzis, MD 

OF Newark, N J 

FROM Tllb ^E^^An^v BETH ISRAEl, HOSPITAL 

This paper includes a report of arterial embolectomies performed by the 
writer and a review of the htei attire from the time that the subject was fiist 
brought prominently to the attention of the medical profession by the Scandi- 
navian surgeons, particulaily by Emar Key,^^ ten years ago 

The total number of cases collected from the literature of the Scandinavian, 
German and other European countries, and that of Austiahan, Canadian and 
American medical publications, from 1922 to June, 1932? totals 129 These 
129 cases were reported by eighty different surgeons In collecting our 
material foi this paper, ive were ver}'^ careful not to include any of the cases 
reported by Key m his fiist paper of 1922 These 129 cases were opeiated 
on by a diversified gioup of surgeons, whose experience wuth this particulai 
branch of surgery was rather limited Most surgeons only repoited one indi- 
vidual case, some two or three, the highest number reported by any single 
surgeon m this gioup being limited to seven cases 

In Key’s first collected group of cases published m 1922, beginning with 
the fiist successful case of embolectomy peifoimed m 1911, are included 
icports of opeiations performed almost exclusively by Scandinavian suigeons 
The only case by an American surgeon included m his bibliography is that of 
Fiancis Stewart, who removed an embolus at the bifurcation of the aorta 
several days after its onset wuth fatal results Previous to 1911, several 
attempts to relieve embolic arterial obstruction were made by many surgeons 
without any success In Europe, Ssabanejew (1895), Lejar (1902), Moyni- 
han (1903), Handley and Doberauer (1907) performed artei lotomies on 
various arteries without any success Trendelenburg (1907) removed an 
embolus from the pulmonary artery of a woman, sixty-two years old Death 
from haemorrhage took place on the operating table Since that time, after 
much experimental work, this operation was perfected by him with some suc- 
cessful results Proust and Lec'ene (1908), Schiassi (1909), Carrel and 
Leiiche in the same year attempted to remove emboli from the femoral, 
brachial and iliac arteries , gangrene requiring amputation developed in every 
case Leriche and Murad (1911) removed a clot from the external iliac 
artery several days after the onset of the disease The patient died on the 
operating table 

In Ameiica we find that attempts to relieve this condition by surgery were 
made by Francis Stewart in 1905 1907 Each time he removed an 

embolus fiom the femoral artery, and gangrene developed m each case In 
1909, Muiphy removed an embolus from the iliac arter}'-, twenty-four hours 
aftei onset Gangrene w'as alieady present at the time of operation and the 
patient died foui days later 
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Since Labey published his fiist successful case in 1911, the number of 
opeiations performed upon the vessels of the extremities progressive!} 
increased, paiticularly in the Scandinavian countries From that time on 
ve find that three arteriotomies were pei formed in 1912, one of which was 
foi an embolus lodged at the aortic bifurcation, followed by recover} The 
same numhei of operations A\eie performed in 1913 with one good result 
In 1914, fice operations were performed h} fi\e different surgeons, with one 
successful lesult Eight operations were oerformed dm mg the years of 1915 
and 1918, with two successful results In 1919 Ke} reported before the 
Noidischen Chii urgischen Gesellschaft nine cmholcctomies performed on 
eight patients, and Wideroe in the same }ear reported fice cases From that 
}eai up to 1922 theie were isolated instances of this operation performed 
most!} by Scandinacian surgeons, the results of which were published in 
Key s papei in 1922 

Of the total number of 129 cases included m our renew of the literature 
covering a period of ten years (1922-1932) 119 were subjected to operation 
and the diagnosis was confiimed at opeiation (Four of these were per- 
foimed by the wiitei ) In the remaining ten no.i-operated cases, the diagnosis 
was established liy the classical clinical symptoms jiresent at the time of onset 
of the disease, by post-moitem findings, or both Operation in these cases 
was not peifoimed foi carious leasons We included these non-operated 
cases in oui series foi the purpose of comparative stud} of the end-results of 
those cases which w'ere opeiated on, as compared with those in wduch no 
operation was done 

The constant piogiessive mciease in the numhei of operations performed 
for the lelief of this condition may he judged fiom the number of cases 
included in this gioup twenty-three Ameiican suigeons reporting fift} opera- 
tions during this period, and twenty-one Scandinacian surgeons reporting 
thirt}'-eight cases The remaining numhei of cases are divided hetw'een the 
Ciitish, German, French and South American countries 

We jnesume that there may he an equal or e\en greatei number of cases 
wdnch were operated on and not reported in the literature since we are more 
prone to rejjort our successes than our failures Some of the successful cases 
leported 111 the hteratuie ma} have escaped our notice, jiarticularly those 
published in the foreign medical magazines (E Andiew^s, M D , and Henry 
Harkins,^ M D , state that 216 cases of emholectomies w^ere collected until 
1927, of wdnch 145 w'eie done in the Scandinavian countries ) Our group of 
129 cases constitute a senes sufficiently laige to draw’^ some fairly definite con- 
clusions, particularly so since the operative results are not confined to a 
limited group of surgeons or to any particulai countr} 

Etiology — The predominating factors m the causation of aiterial emboli 
are affections of the heart and blood-vessels, either m the acute, subacute or 
chronic stage It may occur in any of the stages of this disease but it is apt 
to occur more frequently in acute exacerbation of a chronic endocarditis, 
particularly wdien associated wnth diseases of the blood-vessels (Sixty per 
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cent of our cases are purely of cardiac origin ) It seldom occurs as a post- 
operative complication in patients in whom there is no history of a previously 
existing constitutional disease In 82, or about 70 per cent of our operated 
cases, the etiology was of a cardiac nature Twenty-two out of these eighty- 
two patients also suffered fiom other complicating diseases, such as arterio- 
sclerosis, diabetes, syphilis, thyrotoxicosis, etc (Table I ) In eighteen 
cases the embolus followed a surgical operation In six of these there wa<? 
a history of cardiac disease existing prior to operation and m the remaining 
twelve we find that three were operated on for toxic goitre, which is usually 
associated with cardiovascular changes The remaining nine cases, whose 
average age was forty-nine years, might have had some latent heart lesions, 
not detected at time of operation From these clinical findings, we may 
definitely establish the following corollary that “arterial emboli are almost 
invariably the result of diseases of the heart and blood-vessels ” 

Table I 

Etiology 

Alcoholic (?) 2 

Arteriosclerosis 

Arteriosclerosis and diabetes i 

Bullet wound in lung i 

Cardiac 60 

Cardiac and post-operative 6 

Cardiac and pregnancy i 

Cardiac and syphilis i 

Cardiovascular 9 

Compound fracture i 

Diabetes i 

Diabetes and cardiovascular 2 

Eclampsia gravidarum i 

Etiology not given 10 

Graves’ disease and typhoid i 

Malaria (?) i 

Pneumonia (?) i 

Pneumonia and serum sickness i 

Post-operative 12 

Puerperal sepsis i 

Septic endocarditis 3 

Streptococcus infection i 

Syphilis and aneurism of aorta i 

Sj'^phihs and arteriosclerosis i 

Thrombosis of right iliac vein i 

Thyrotoxicosis i 

Tuberculosis i 

Tuberculosis and pneumonia i 


Total J29 

Emboh may originate fiom a central spot m the artery, usually from the 
aorta, as was demonstrated 111 one of our cases by the post-mortem findings 
The}^ usually come from the left side of the heart, mitral disease being the 
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most common cause of cardiac thiombus foimation'*-’ About 50 per cent 
of Ke)''s first collected cases suffered from this foim of cardiac affection 
Occasionally they may oiigmate m the right side of the heart or in the 
systemic veins In the last two possibilities we must piesume the presence 
of a patent foramen ovale, permitting the embolus to ])ass directly from the 
right to the left side of the heart, and thence to the gencial arterial circulation 
These are usually spoken of as “paradoxical” or “cross” embolus 

Arterial 01 venous thiombi, which are occasionally the cause of embolism, 
are usually the lesult — according to experimental studies carried on by 
Aschoff^” — of changes in the composition of the blood or retaidcd blood 
circulation, such as is found in advanced cases of cardiac decompensation, or 
the result of injuries to the vascular coats, facilitating local thiombus 
foimation 

The importance of eaily operation is stiessed by most vriters vho, either 
through a peisonal experience with seveial cases, 01 by a lesume of a collected 
series of embolectomies, weie able to compaie the end-results of the cases 
diagnosed and operated on early, with those cases m which the operation was 
delayed It was definitely shown'*^ that the longer the peiiod of occlusion, 
the moie extensive is the infiltration of the mtima of the blood-vessel causing 
grave alteiation m the vascular lining The embolus adheres veiy closeh to 
the vessel wall, causing ulceiation and ultimate necrosis at the intima and 
media, at the obstructed point This process gradually extends to the \essel 
walls below the point of embolic lodgment Very little may be expected from 
a late operation, since the vasculai changes aie so fai advanced that thiombus 
re-formation usually takes place after the embolus is lemoved, causing com- 
plete obliteration of the entire arterial canal 

The dangei of cii dilatory obstruction by an embolus is greatei than that 
caused by ligatuie, because, m the foimer, thrombi lapidly form and occlude 
not only the paient vessel but also the arteiial branches gnen off at the 
embolic site, whereas in obstruction due to ligature the blanches given off 
below the point of ligation are not obliterated and the cii dilation ma}' be main- 
tained thiough these collateral anastomotic blanches Then again we must 
bear m mind that emboli usually form in debilitated subjects m whom the 
collateral circulation is definitely impaired 

That ligation of arteries cairies ivith it less iisk of gangrene than when 
the obstruction is due to an embolus, and that theie is an appreciably smaller 
percentage of gangrene following ligation of the aiteiies of the uppei extiem- 
ities than that of the lower, was definitely shown by Wolf (Quoted by 
Key ^-) Experimental ligation of tbe common iliac, femoral and popliteal 
gave a peicentage of gangrene, vaiying from 50 per cent in the common 
iliac down to 15 per cent in the popliteal In ligation of the subclavian, 
axillary and brachial arteries, the percentage of gangiene vaiied from 15 per 
cent m the axillary to 4 8 pei cent in the brachial As will be shown later, 
the same variation m the incidence of gangrene between the vessels of the 
upper and lowei extremities, as a result of embolic obsti uction, also holds ti ue 
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While there may be othei factors influencing the operative outcome, such 
as the condition of the patient, the condition of his heart and blood-vessels, 
the location of the embolus with reference to the accessibility of the vessel 
and the existence of other concomitant afifections, nevertheless the best chances 
for an operative cure depend upon the promptness of operative mteivention 
The family physician is usually the one who sees the patient soon after the 
occurrence of this surgical complication, and unless he is familiar with the 
modern surgical literature on the subject, or has had some previous personal 
expel lence with it, the condition may go unrecognized for several horns or 
even days and nhen the leal cause of the trouble is recognized, gangrene 
has alieady set in, or the resulting thiombus m the vessel wall has become 
so firmly adherent, causing such marked changes in the intima of the blood- 
vessel, that operation is almost futile At best the ultimate end-results of the 
cases followed up after their recoveries, even in those instances wheie the 
operation was performed within the fiist tu'^elve or twenty-four hours aftei 
the onset of the disease, are far from wdiat wmuld be desired, and unless the 
general practitioner or even the general surgeon leains to diagnose and 
promptly render the necessary surgical relief, the operative lesults wall lemam 
far fiom satisfactoiy 

Symptoms and Diagnosis — It is impoitant to differentiate betw^een an 
arterial embolus and an aiterial thiombus wdiich is due to disease of the blood- 
vessel w^all The history of an organic heart lesion, wath recent exacerbation, 
the presence of some form of systemic infection, a post-opei ative condition 
associated wath caidiovascular disease, and a sudden onset of pain along the 
course of one of the vessels of the extremities, should lead one to suspect 
the presence of an arterial embolus 

In aiterial thrombus there is usually a history of prodromal symptoms 
extending over a period of months or years, such as coldness and numbness 
of the extremities, intermittent claudication, and all other symptoms of circu- 
latory disturbance that are usually present for a long time before definite 
S}mptoms of complete arterial obstruction appeal 

The subjective signs of arterial obstruction by an embolus are sudden 
onset of pain in the affected limb, wdiich is rather sharp and persistent This 
is follow^ed by a sense of coldness, numbness and tingling sensation with a 
progressne loss of motion being completely abolished in some cases where the 
obstruction is complete 

The objective signs are a rapidly changing color of the skin in the affected 
limb The skin becomes pale, assuming a marble-like appearance, the tem- 
perature of the limb is low ered, motion is markedly restricted and, at times, 
completely abolished As the intensity of the obstruction becomes more 
marked, C}anosis of the skin develops, the discoloration becomes very marked, 
luid daik blue patches appear, follow^ed by complete gangrene of parts below^ 
the obstructed point 

One of the most outstanding and dependable symptoms for early diag- 
nosis is the absence of pulsation m the affected vessel below the point wdiere 
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the embolus is lodged This can be easil}'^ established — particularly in thin 
individuals — in those vessels that are somewhat superficial along certain parts 
of then course such as the axillary oi brachial, the first poition of the femoral 
01 popliteal 

In one of my owm cases I w'as able to locate the embolus definitely in the 
biachial artery, at about the upper third of the forearm before the incision 
w^as made Palpation along the course of that vessel demonstrated a small 
segment of the aitery of a coid-hke consistency There w'as distinct pulsation 
above that point and none below' it A tin}' little mass, the si/c of a pea, could 
he felt within the vessel just above the coid-hke segment and could be easily 
displaced upw'ard into the vessel lumen by gentle massage We encountered 
a similai condition in an embolus of the axillary artci} 

The location of the embolus is not so easy m those \essels or parts of 
certain vessels w’hich aie co\eied by muscle and adij^ose tissue such as the 
m d-poition of the femoral below Munter’s canal, the posterior tibial, internal 
iliac and subclavian It should be borne in mind that w'hen a rich collateral 
cii dilation is present the circulatoiy distui banco may be manifested at a point 
cpiite distant peripherally fiom the point of embolic obstiuction 

The most important clifTcrential diagnostic point between venous thrombo- 
sis and arteiial embolism is the fact that in the foimer the pulse is palpable 
along the entire course of the limb and the extremity is c\anotic and warm, 
wdieieas in arterial obstruction by embolus there is no pulsation below the 
obstiucting point the color of the skin is at first pale marblc-like m appear- 
ance, and the limb is cold 

Patn — The cause of the sudden onset of pain is usually given as due to 
the marked ischtemia immediately follow'ing the aiterial occlusion Some 
wiiteis maintain that the pain appeals only after the formation of a thrombus 
of sufficient size to cause complete obliteration of the arterial channel and 
that It is not due nor does it follow' immediately aftei the lodgment of the 
embolus If that w'ere so, w'e should get a history of a slow’ly progressing 
pam instead of a sudden onset 

The pain, in my experience, is ahvays sudden, without any premonitory 
symptoms and continues w'lth the same severity as long as the embolus remains 
lodged in the vessel Considerable lelief fiom pain is obtained as soon as the 
embolus is extracted, even m those cases w'here the circulatory restoration is 
not complete It is my belief that the onset of pain is due to the sudden 
arrest of the embolus along its course m the arterial blood-stieam, at or near 
a bifurcation point, or at a constiicted portion of the vessel This is followed 
by a spastic contraction of the vessel and the blanches given off at or near 
that point as a result of the vessel’s effoit to propel the embolus along the 
artei lal course 

Anesthesia — Arteriotomies foi arterial emboli should be pei formed under 
local anaesthesia whenevei the vessel involved is easily accessible and extensive 
dissection is not necessaiy The thud poition of the axillary artery, the 
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brachial or superficial portion of common femoial, are particularly adapted 
foi this foim of ansesthesia 

In the deep-seated vessels of the lower exti emity and the mti a-abdominal 
aiteries, spinal ansesthesia should be administered It is paiticularly indicated 
m this condition since most of the patients afflicted with this surgical disease 
are suffering fiom an acute exacerbation of a chronic cardiac or cai diovascular 
disease and are therefore unable to withstand the rathei piolonged surgical 
ordeal necessarily required for the relief of an obstruction in a deep-seated 
vessel such as the common or external iliacs (Table II ) 


Table II 


Anaesthesia 


Number of Cases 


General (ether, nitrous oxide, ethylene, sodium amytal and chloroform) 19 

Local (^7 

Spinal 14 

Local supplemented by general 1 

Spinal supplemented by general i 

Anaesthesia not stated 1 7 

No operation 10 


Total 129 

Analysis of deaths with reference to type of anaesthesia shows that it had very little 
effect on the ultimate operative results 


In analyzing the deaths m oui collected group of cases with reference to 
the type of anaesthesia used we find that it had no particular bearing on the 
results of the operation Twenty cases were operated on under general 
anaesthesia, such as ether, nitrous oxide, chloroform, ethylene, etc Thirteen 
of these cases died In five death occurred a week after the operation, seven 
died many hours after, and only one died within one hour after the opeiation 
had started 

Almost all cases that were operated on under general anaesthesia were 
those in which the access to the vessel was difficult, making the operative risk 
greater In five the embolus was 111 the aorta and six m the deep femoral 
The operative results would have probably been the same if local or spinal 
anaesthesia would have been used There is no evidence m the clinical record 
to show that the form of ansesthesia had any direct bearing upon the ultimate 
opeiative results, and we are therefore justified in assuming that the general 
anaesthesia was not of the contributory causes to the fatal outcome in 
those cases 

Technic of Operation — Arterial embolectomy is a comparatively simple 
operation, particularly m the vessels of the extremities The exposure of the 
aiteiy is quite a simple process and the localization of the obstructing clot is 
usually not difficult, since the absence of pulsation below the obstructing point 
and its presence above that is a most reliable guide In most instances, the 
obstructing clot can be easil}'- palpated even before secondary thrombus forma- 
tion has taken place 
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The most common site for the location of an embolus is at or near an 
arterial bifui cation, or at a point of a sudden narrowing of the arterial 
canal where the embolus becomes arrested m its flow thiough the blood-stream 
After the site of the obstruction is located the vessel is caiefully separated 
from Its contiguous structures and lifted out from its bed by tbe usual surgical 
procedure Fiom this point on every step of the operation should be scrupu- 
lously earned out in accordance \\ith the Cairel method of vessel surgeiy 
One rubberized clamp should be a])phed above the point of obstruction It is 
not advisable to apply a clamp below the obstruction, on account of the risk of 
grasping the thrombus which formed below, thus crushing it and forcing the 
clots down to the lowermost pait of the vessel The arteries which come 
off at the bifurcation point should also be clamped to prevent retrograde 
hccmorrhage 

My owm procedure consists of constiicting the \essel b}' ordinary flat ster- 
ilized tape, saturated m a 2 per cent sodium citiatc solution One half-twist 
of the tape, combined wuth gentle upw'ard traction on the vessel by an assistant, 
IS usually effective in causing sufficient circulatory consti iction, permitting the 
incision in the aitery to be made without any loss of blood Anothei advantage 
of this method ovei that of the clamps is the ease wuth which the circulation of 
the vessel can be controlled after the incision m the artery is made and the 
clot evacuated Meiely twisting and untwisting the tape and slight upward 
traction is sufffcient to obstruct or release the flow' of blood m the arter} 
There is also less likelihood of additional injury to an already damaged 
blood-vessel w'all that may be brought about by tightly constricting metal 
forceps applied below the embolus The application of vasehned gauze to the 
operative field, as recommended by some, is not piactical since it makes the 
operative area very slippery and seriousl)' interferes Avith the manipulation 
of the surgeon Instead of the vaseline gauze flats saturated in a 2 per cent 
sodium citrate solution should be used All instruments and the suigeon’s 
gloved hands should also be frequently rinsed in the solution so as to prevent 
blood-clotting 

The incision in the vessel should be made longitudinally, a little above 
tbe obstructing point When the embolus is lodged near the bifurcation of 
an artery, great caution should be exeicised in placing the incision aw'ay 
fiom that point Extreme narrowing of the vessel lumen may take place 
m an already constricted aiterial channel, and marked interference in the 
collateral ciiculation may result after the incisions are closed if these two 
points are disregarded 

The segment of artery to be incised should be supported by the index finger 
of the left hand Incise the anterior vessel wall with a fine scalpel, exercising 
great caie not to injure the intima of the posterioi or lateial vessel walls by 
the point of the scalpel The clot is usually evacuated spontaneously, or it 
may be necessary to dislodge it by digital piessure upw'aid against the vessel 
wall A very fine thumb forceps without teeth, dipped in sodium citrate 
solution, may be introduced into the vessel lumen and the clot extracted 
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After the clot is evacuated the constriction of the vessel above the incision 
may be released and the blood allowed to flow freely If the obstruction is 
completely relieved the blood usually spurts freely and occasionally some 
small fragments of the clot that may have remained in the vessel above the 
incision are forced out by the stream of blood , but if there is no free flow 
of blood the assumption is that there is another clot in the artery above the 
incision or in its parent trunk obstructing the circulation An attempt should 
then be made to dislodge it either by another incision into the vessel higher 
up or by aspiration through a soft catheter introduced into the artery 

Very frequently a thrombus forms below the point of occlusion, extend- 
ing for a considerable distance into the lumen of the distal portion of the 
artery and occasionally also blocking the arterial channel of a branching 
vessel at that point, seriously hindering the establishment of collateral circu- 
lation It IS therefore important to determine, before the primary incision 
IS closed, the presence of such thrombi and dislodge them either by very 
light upward digital massage, by aspiration or, if necessary, through a 
secondary incision made distal to the primary one Before making this 
incision, the vessel should be constricted below that point so as to avoid the 
dislodgment of clots to the periphery of the vessel or its branches 

After having determined the condition of the arterial canal above and 
below the obstructing point, and being reasonably certain that no further 
obstruction is present, particularly at the proximal portion of the artery, as 
indicated by the free spurting of blood synchronous with the pulse beat, the 
upper portion of the artery should again be constricted and the incision 
closed The needles should be of the finest size, threaded with fine silk, 
dipped in sterile vaseline, albolene or 2 per cent sodium citrate solution The 
suture should be inserted close to the edges of the incision so as to avoid 
inversion of the edges, thus narrowing the arterial canal For the same 
reason one should avoid too close and unnecessary suturing The soft parts 
are then closed in the usual manner The limb is to be kept at perfect rest, 
and heat applied Massage or passive motion should be entirely withheld 
during the first few post-operative days 

The first case that came under my observation was that of an embolus 
of the brachial artery in a woman suffering from diabetes and arteriosclerosis 
When seen by me thirty-six hours after onset of disease there was no pulsa- 
tion in the brachial artery beginning at the middle part of the arm At that 
point a very distinct nodule about a half-inch m length could be felt This 
nodule, wdiich was apparently in the vessel wall, could be moved in an upward 
and downward direction Distinct arterial pulsation could be felt above 
that point and none below The diagnosis of brachial embolus w^as made and 
artenotomy under local ansesthesia was done The clot w^as extracted and 
the vessel sutured according to Carrel’s method Unfortunately, the patient 
developed a cerebral embolus, follow ed by death tw'elve hours later A report 
of this case and also of twm other arteriotomies subsequently performed by 
me were published in the May, 1928, issue of the Annals of Surgery 
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A third case, included in this paper, is that of an embolus lodged in the 
left common iliac It illustrates very strikingly, from its etiological and 
clinical course, also fiom the ojDerative procedure, the most salient points 
pel taming to oui subject 

Casf I — Embolus of Left Common Iliac — M B, female, aged thirty-five years, was 
admitted to the Newark Beth Israel Hospital February 15, 1932, and expired February 
18, 1932 The admitting diagnosis was an acute exacerbation of a chronic endocarditis 
with embolus in the left iliac artery The woman was very sick when admitted to the 
hospital Her condition was of such an emergenej nature that immediate operation 
was done 

Past Ilistoiy — Patient had suffered from chronic endocarditis with frequent remis- 
sions and exacerbations for many vears Several weeks before her admission to the 
hospital, she had an acute exacerbation of her cardiac condition, which confined her to 
bed She was running a septic temperature during that time, and three davs before her 
admission she developed symptoms of cerebral embolism, followed bj right-sided 
hremiplegia About ten hours before admission she was seized with severe sharp pain 
in the left groin, radiating down to the entire thigh and leg This was followed bv a 
numbness, coldness and cyanosis of the toes She was unable to move the leg Dr 
Eugene Merliss, who saw the patient in the afternoon of the same dav, recognized the 
condition and advised her immediate removal to the hospital She was verj emaciated 
She seemed to be markedly dehvdrated and there was a marked impairment of speech, 
and inability to move her right arm and leg The skin over the left thigh and leg was 
cold Moderate cvnosis of toes and dorsum of foot The remaining part of the limb 
had a marble-hke appearance There was marked diminution of sensation all along the 
leg and thigh, and marked impairment of motion The circulation of the right foot and 
leg also seemed to be moderately impaired, although pulsation of femoral and popliteal 
was very distinct Toes also seemed to be slightlj cyanosed 

There was no pulsation of the dorsalis pedis, popliteal or femoral arteries, on the 
left side A verj faint pulsation was felt immediatel> above Poupart’s ligament, along 
the course of the external iliac artery Three inches above that, distinct pulsation could 
be felt on deep pressure, at about the point of the aortic bifurcation into the tw'o common 
iliacs Auscultation, with the stethescope, confirmed the condition A distinct pulsation 
could be heard at the aortic bifurcation No pulsation at Poupart’s ligament or below 
that On the right side, the pulsation of the popliteal and femoral arteries was very 
distinct She complained of very severe pain in the left thigh and leg The condition 
of the heart was very poor Temperature ranged between 101° to 103° The diagnosis 
of an embolus of left external iliac was evident Fourteen hours after onset, under 
spinal an'esthesia, an incision was made parallel to Poupart’s ligament On the left 
side the external iliac artery was identified and followed up to its bifurcation into the 
external and internal iliac There was no pulsation palpable or visible at the external 
iliac, near Poupart’s ligament Just abov'c the bifurcation of the left common iliac into 
Its external and internal branches, a large clot could be felt at that region There was 
moderate pulsation above that point and none below The left common iliac was exposed 
to view and followed up to its origin from the aorta Two sterile tapes were applied 
above the bifurcation of the artery, one above the clot and one below 

An incision about one-half inch long was then made in the common iliac artery and 
a large clot was evacuated Another incision was then made immediately above Poupart’s 
ligament m the external iliac artery and some more clots were expressed The inter- 
vening segment of vessel between the upper and lower arterial incisions was irrigated 
with a 2 per cent sodium citrate solution 

Digital palpation of the femoral artery through an extended incision downward 
showed that vessel to be thrombosed With upward massage a number of small clots 
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were expressed through the lower opening of the common ihac arterj The tapes 
were then released and blood spurted freely through the upper arterial incision The 
vessel walls were then sutured with a fine-eyed needle threaded with vaselined silk 
The lower incision was still clamped during this process After closure of the upper 
incision, the tape from the lower incision w'as then removed and blood flowed freely 
from that opening, but the volume and force were poor Suspecting that the obstruction 
was not completely relieved, the sutures of the upper incision w'ere removed but no other 
clots or thrombis above the upper incision w'ere found On releasing the tape again, 
blood spurted very freely from the upper incision Both incisions m the \essel were 
then closed There w^as distinct pulsation below the bifurcation of the common iliac 
in both vessels — the internal and external — but the pulsation was not transmitted freely 
to the femoral artery It w'as not visible nor palpable Further arterial exploration was 
deemed inadvisable and the abdomen was closed 

Patient was kept first in Trendelenburg position on account of the type of anaesthesia 
and also on account of the extreme shock m w'hich the patient was m There was no 
apparent restoration of circulation on the follow'ing day Pulsation of the vessels of the 
right leg W'as very distinct but no pulsation could be elicited either by palpation or 
auscultation at the femoral artery The general condition of the patient remained ver} 
poor Temperature rose to 103° She was incoherent, very restless and m spite of 
external applications of heat to the limb, the discoloration of the leg increased and signs 
of gangrene set in Temperature rose to 106° on the second da> Pulse became rapid 
and also imperceptible She w'as cyanosed and dyspnceic and complained of severe pain 
m both legs The circulation of the other foot w'as distinctly impaired That w'as 
probably due to a general circulatory failure, because the pulsation of the right femoral 
and popliteal continued to be of good quality The patient died on the third day fol- 
lowing operation Permission for autopsy was not granted 

I am also including case histones of two other patients that came under 
my observation recently These histones are relevant to our subject because 
they prove definitely the futility of the late operation, the inevitable gangrene 
following non-operative intervention, and the vascular changes taking place 
in the lumen of the artery after the lodgment of the embolus 

Case II — J E, white, male, aged thirty-six 3'ears, was admitted to the Newark 
Beth Israel Hospital May 15, 1928, complaining of severe pain m the left leg Five days 
previously, while playing ball, he was seized suddenly woth severe pain in the left leg 

He stated that he felt a knotting of the muscles so that he was unable to stand up 

Within ten minutes the leg became ivor3'-white, follow'ed by tingling, numbness and 

limited motion He was operated on two da3's later under gas ansesthesia From the 

time of operation up to the time w'hen he came under our observation, the gangrene 
progressed ver3' rapidly and the leg became almost completely black The pain persisted 

His past history showed that he was treated at our hospital from November 23, 
1926, to January, 1927, for auricular fibrillation and some cardiac decompensation There 
was marked improvement in his condition at the time of his discharge (Januar3', 1927), 
and from that time on until the p-resent onset, he had neither complained of any symptoms 
or show'll any signs referable to his cardiac condition, although his work was moderateb 
hard He was a rugged and well-developed adult There is neither d3'spncEa nor cv anosis 
and no evidence of shock He looked moderately toxic The heart is immensely enlarged 
There is heaving of the precordium The apex impulse is in the seventh interspace in 
t le mid-axillar3 hne The heart sounds are markedly irregular There is a loud blow mg 
svstolic murmur transmitted to the back There are other murmurs but the exact time 
of their occurrence is faintly heard in the aortic and pulmonic areas Aortic second 
sound IS greater than pulmonic second sound 

There is a fresh surgical incision on the posterior aspect of the left leg extending 
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from the popliteal space to the junction of the iniddle and upper thirds There is marked 
swelling about this area No crepitation on pressure but there is exquisite tenderness 
There is discoloration commencing abruptlj at the middle of the leg and iinoUmg the 
entire portion of the c\tremit\ below it The toes arc black and cold The dorsalis pedis 
arterial pulsation cannot be felt Abo\c the ankle, the leg shows splotchv areas of 
black, brown and graj 'Ihcrc is a foul odor coming from the w'ound Mo\emcnt is 
impaired because of pain Pulsation of the left femoral artcr\ is distmcth felt just 
below Poupart’s ligament and can be followed down to the sa])hcnous space No pulsation 
111 Hunter’s canal Some enlarged glands can be felt just below the groin Pulsation 
of popliteal arten not felt 

Temperature at time of admission, 103, urine \er} slight trace of albumin, blood 
count 10,000 Icucocitcs, with a difTcrential count of poh morphonuclcars, 78 per cent , 

hmphoblasts, 22 per cent , hamioglobin, 78 per 
cent , red blood-cells 3 800,000 With a diag- 
nosis of gangrene of left leg of embolic nature 
and auricular fibrillation with massive cardiac 
Inpertrojiln amputation at the thigh was done 
Patient made an une\entful recovcr\ 

Pallioloc/ical (Jcscnplwii of leg — (Dr 
Asher Yaguda ) Left leg amputated at the 
junction of the middle and lower thirds The 
skin of the foot and lower half of the leg is of a 
purplish hue and there is a dr\ gangrene of the 
toes and the skin coeering the dorsum of the 
foot and the heel The upper border of the 
cxanotic discoloration does not end sharplj, but 
gradualh shades off into the surrounding nor- 
mal skin The whole leg appears mummified 
There is a gaping incision o\er the poste- 
rior aspect of the leg which extends from the 
popliteal fossa downwards for 19 centimetres 
o\er the gastrocnemius muscle The wound is 
not closed b\ sutures and the muscle bulges 
through the incision presenting a pale graMsh 
oedematous appearance The incision extends 
through the gastrocnemius and the soleus 
muscles and exposes the posterior tibial arterj 

Upon opening the popliteal arter^, there is seen to be a mixed red and w'hite 
thrombus filling the vessel up to the point of amputation This thrombus is looseh but 
definitely attached to the mtima of the arterj At the point of bifurcation of the popliteal 
arterj" into anterior and posterior tibials is lodged an embolus which saddles the bifurca- 
tion (Figs I and 2 ) This embolus is composed of a white parietal thrombus The 
arterj" above this is dilated Below" this point the arteries are empti and there is a 
marked venous engorgement due to Aenous backflow' The popliteal arterj and both 
tibials show' slight atherosclerosis but are otherwise negatne 

Case III — A R, male, aged sixtj-tw'o years, admitted to the Newark Beth Israel 
Hospital April i, 1932 He had suffered from cardiac disease for many years For the 
past several months he was unable to do any W'ork, being compelled to remain in bed 
most of the time Several day's previous to his admission to the hospital, he W'as seized 
W’lth sudden sharp pain in his right leg This w'as follow'ed b^ a tingling sensation, 
numbness and inability' to mo\e the leg The color of his skin assumed a marble-like 
appearance No definite diagnosis w'as made until three day's after the onset of his 
condition, w'hen sj'mptoms of extensive gangrene appeared 
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When seen by me in consultation with the attending physician, the foot was entirely 
gangrenous Extensive dark-bluish blotches were present on the outer and anterior 
aspect of the leg No pulsation could be felt in dorsalis pedis or popliteal vessels 
There was distinct pulsation of the femoral artery immediately below Poupart’s ligament 
but none below that point The circulation of the other leg also appeared somewhat 
impaired The diagnosis of embolus of the right femoral was made Since the gangrene 
was far advanced, amputation was advised 

A disarticulation of the thigh was done under spinal anaesthesia Patient reacted 



FtCi 2 — Pliotogiaph of amputated right leg with femoral artery 
cut Open to show A — Injection mass B — Thrombus Arrow points 
to definite constiicton and occlusion of the bloodvessel 


well from the operation but died suddenly a week later probably from coronarj"^ 
thrombosis 

The autopsy report and the pathological findings obtained from the dissection of the 
leg and thigh, as submitted to us by the pathologist, Dr Asher Yaguda, show several 
points of interest, relevant to this subject The specimen consists of the right lower 
extremity which has been disarticulated at the hip-joint At the disarticulated end the 
emoral artery is thickened and shows calcified plaques involving the intima and con- 
stricting the lumen Upon opening the femoral artery, about three inches from the 
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severed end is a well-formed thrombus which is of recent origin, red m color A few 
inches from the beginning of this thrombus and at about the point of bifurcation of the 
deep and superficial femoral is a constricted portion with a saddle thrombus which shows 
beginning organization The arterj btlow this including the popliteal shows a marked 
atherosclerosis with narrowing of the lumen and thickening of the w’all 

Miooscoptcal Examiitalion of sections of the vessel at se\cral levels shows a 
thickening of the intiim with areas of calcification and atheroma formation The lumen 
IS markedly constricted Examination of the thrombus shows it to be embolic m origin 
as can be ascertained from the fact that it is a parietal thromhus wdiich is undergoing 
some organization (Figs i and 2 ) 

The heart w'eighs 850 grams There is a marked ii>pLrtrophj of the left \entricle 
with an area of softening involving the posterior wall of the left sentncle at about its 
upper middle portion Injection of the \essels with barium show's an atherosclerosis 
involving both the right coronarj artery and the left coronars arterj 1 his athero- 
sclerotic process is particularh apparent m the right circumflex coronarj arters after it 
has given off its lateral ramus and there is a definite blood-clot to be seen at this loca- 
tion The circulation through the iwstenor descending ramus therefore is shut off and 
also m an additional branch w'hicli supplies the middle portion of the posterior surface 
of the left ventricle at the site of softening The area of softening is much smaller than 
the area supplied by the occluded right coronare This is due to the fact that a large 
number of collateral anastaniotic branches ha%e de\ eloped Anastamotic branches can be 
seen betw-een the capillary and prccapillarj branches of the same coronarj and branches 
of the right and left coronarj arteries All of the mam branches of the coronarj arterj 
show some tortuositj and are distinctly narrow’cr than the normal arterj would be 

The descending aorta shows a marked atheromatosis and arteriosclerosis Some of 
the atheroma show definite evidence of ulceration The common iliacs are sclerotic 
and tortuous On opening the right common iliac a pale thrombus is seen immediateh 
above the bifurcation and extending into the right common iliac and femoral The 
thrombus is firm and pale and shows beginning evidence of fibrin formation The %essel 
at this site shows marked atheromatosis and arteriosclerosis 

The difference in the condition of the blood-vessels in the two amiJiitated 
legs, as described in the pathological reports, definitely indicates that early 
operation in those cases not associated Jvith advanced aiteiiosclerosis is 
likely to give a much highei percentage of ciiies, since the continuity of the 
aiterial canal is more likely to be lestored once the obstructing embolus with 
its associated thrombus is removed Whereas in cases of arterial emboli 
associated with advanced aiteiial sclerotic changes, the lumen of the vessel 
may be maikedly constricted as showm m Case III Extraction of the ob- 
structing embolus may produce temporary partial circulatoi}'^ restoiation, but 
this is usually followed by a rapid reformation of a long thiombus which 
may fill up the lumen of the aitery proximal and distal to the point wdiere 
the embolus was lodged If the embolus is lodged at the bifurcation into tw'o 
mam blanches, the thrombus may extend into both blanches, thus preventing 
the establishment of any collateral ciiculation As jve shall show later, this 
assumption seems to be supported by a comparative analysis of the end- 
results obtained 111 the two types of cases included in this study 

Statistical study of cases collected f 10111 liteiatme — The total number of 
cases collected from the hteratuie, for the purpose of studying the end- 
results, IS 129 (Table III ) The average age was foity-mne years, females 
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and males almost the same The youngest was a child, seventeen months 
old, operated on for an embolus in the subclavian artery, supposed to have 
followed seium tieatment for pneumonia The oldest was a woman, eighty- 
two years old, who suffered a paralytic stroke previous to the onset of an 


embolus in the femoral artery, which 

was removed 

Patient 

was alive and 

well one year after the operation 




Table III 



Total number of cases 



129 

Females 



72 or 56 4% 

Males 



55 or 43 3% 

Sex not stated 



2 

Total 



129 

Average age (based on 117 cases) 



49 0 

Female 



50 9 

Male 



49 5 

Youngest 



17 months 

Oldest 



82 years 


Male 

Female 


Youngest 

17 months 

27 years 


Oldest 

78 years 

82 years 



The age incidence, estimated m decades, shows that the fiequency of its 
occurrence is constantly on the increase between the decades of 30 and 40, 
and 60 and 70, being most common between the ages of 50 and 60 (Table 
IV) 


Table IV 
Ages tn Decades 


I-IO 

I 

10-20 

I 

20-30 

6 

30-40 

23 

40-50 

26 

50-60 

32 

60-70 

28 

70-80 

9 

0 

C\ 

1 

0 

00 

I 


There is very little difference in age in- 
cidence between the two sexes 


Of the vessels affected, the most common is the femoral (52 01 40 3 per 
cent) Next in fiequency are the brachial and common iliacs (Table V ) 
The least commonly affected are the radial and posterior tibial 

Aotfa There are eleven cases of aortic obstruction by embolus m this 
group, SIX of which aie males and file females The ages vary from thirty- 
seven to sixty-eight Of these eleven cases, three were not operated upon 
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Tabi n V 


Vesseh A ffectcd 


Aorta 

I i cases 

Subclavian 

2 cases 

Axillary 

7 cases 

Brachial 

19 cases 

Radial 

I case 

Common iliac 

18 cases 

Internal and extenial iliac 

T cases 

Femoral 

=52 cases 

Popliteal 

12 cases 

Antenor and posterior tibial 

2 cases 

Total 

129 cases 


Symptoms of ol)stuiction, however, were \ery distinct and autojisy showed 
a movable clot above the aoitic bifurcation m c\try case Two of these 
patients died wnthin twent3-four hours after the onset of the disease, and 
one died from a terminal pneumonia, seven days later Of the eight 
operated cases, theie were two cures, one was opeiated upon two hours and 
the othei six hours after the onset of symptoms One of these operated 
cases w'as w'ell one yeai after the opeiation and the other died three weeks 
later from embolism of the right innominate artery, but the circulation was 
completely restoied in both legs immediately after the opeiation and re- 
mained m good condition until death In the six cases that died operation 
was pel formed betw'cen a period varying fiom one hour to fifty hours Post- 
moitem examination in three of these cases showed obstructive thrombi at 
the aoitic bifurcation m tw'o, and thiombus in external iliac and femoral 
arter}’' m one 

The incidence of aortic emboli in the male m this group is greater than 
that of the female, wdiereas m our total niimbei of cases, the female element 
predominates (seventy-tw^o of the former to fifty-five of the lattei) E 
Hesse,-® in a study of seventy-two cases of aoitic obstruction by thrombi or 
emboli, questions the previously accepted belief that females are more likely 
to suffei from aortic obstruction than males In a study of his group of 
cases, he finds that the male element predominated in embolic obstruction, 
tw’^ent3'-five out of fort3'-three cases (57 per cent ) w'ere men and eighteen 
(43 per cent ) w’^ere w^oinen On the other hand, out of seventeen, aortic 
obstruction caused by thrombus formation within the vessel, five (29 4 per 
cent ) were men and twelve (70 5 per cent ) were w’^oinen 

CASES OF AORTIC EMBOLISM 

Case I — Male, aged fifty-nine Valvular heart-disease Patient ivas not operated 
on, although the diagnosis was definite Died three da^s after onset of disease Autopsy 
showed gangrene of one-half of the intestinal tract Freelv movable embolus was found 
at the bifurcation of the aorta Many soft thrombi were found distal to the embolus, in 
the iliac and femoral vessels " 
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Case II — Male, forty-one 5’^ears old, suffered from cardiac disease for many years 
Previous operation for goitre, twelve years ago, laparotomy for ulcer of stomach, five 
years ago , palpitation on exertion last two j^ears Was seized with a sudden sharp pain 
on the morning of December i, 1929 The pain was very sharp, mostly m the sacral 
region, radiating to both legs Legs became blue and cold, and the pain increased in 
seventy He was operated on six hours after the onset of symptoms under chloroform 
and ether anaesthesia An embolus was extracted, the circulation restored and patient 
dismissed in four weeks Two and one-half weeks later, he developed a thrombosis of the 
right lower leg and s3'^mptoms of pulmonary embolism These symptoms subsided within 
eight weeks Five months after operation, there was no cyanosis or oedema of leg 
One }"ear later, the general condition was good, complaining only of pain m the right 
calf, after walking a long distance 

Case III — Female, aged fift3''-six, suffered from m3’^ocarditis and mitral regurgita- 
tion Operated on fifty hours after onset of S3'mptoms under ether anaesthesia Result 
No restoration of circulation Death twent3'-four hours after operation 

Case IV — Male, aged thirty-seven, suffered from heart-disease Was operated on 
for an embolus at the bifurcation of the aorta twelve hours after the onset of the disease 
Patient died twelve hours after operation Post-mortem examination showed dark red 
thrombi extending into external iliac and femoral arteries 

Case V — Female, aged sixt3-two, suffered from diabetes, thyrotoxicosis and marked 
cardiac disturbance Patient was previously operated on for an embolus of the right 
femoral, four hours after the onset of S3'mptoms On the fifth day following operation, 
patient felt an agonizing pain in the middle of the back and both legs The skin, about 
two fingers breadth, above the umbilicus, showed a blotched and marble color No 
pulsation could be felt in the vessels of the thighs and legs The operation was per- 
formed within one hour after onset of symptoms under spinal ansesthesia The operation 
was done transperitoneally, through a mid-line incision Aortic bifurcation was exposed 
and a clot was extracted Pulsation felt soon after operation, in both legs Next morn- 
mg, pain in lumbar region returned, and patient died within twenty-four hours “ 

Case VI — Female, aged fifty-eight, suffered from cardiac decompensation Operated 
on twelve hours after onset of disease Embolus found at bifurcation of aorta Anaes- 
thesia Local supplemented b3" general There was no restoration of circulation, and 
patient died soon after “ 

Case VII — Female, aged thirty-seven, suffered from cardiac decompensation, which 
was aggravated b3" pregnancy of eight months’ duration She was operated on under 
general anaesthesia Bilateral incisions were made over the femorals and iliac vessels 
An attempt was made to extract the clot, which was only partially successful There 
was no restoration of circulation and patient died three da3’'s after operation Autopsy 
showed an obstructive thrombus, about lYz inches in length, at the bifurcation of the 
aorta There was gangrene of the left foot and leg and right foot This partial circu- 
lator3" restoration has probabL' taken place through some collateral circulation, which 
w as established after the embolus had lodged m the aorta “ 

Case VIII — Male, aged fift3’’-seven, convalescing from a bronchopneumonia, com- 
plained of abdominal pain simulating appendicitis, followed by coldness of both legs and 
loss of motion Admitted to the hospital on the same day with a diagnosis of embolism 
of the abdominal aorta A median laparotom3' incision was made under ether narcosis, 
the aortic bifurcation was exposed and an incision 3 b3’^ 54 centimetres was made into 
the vessel and the embolus vv'as spontaneous^ expelled through the incision Both iliac 
arteries were explored and found patent Patient died on the following da3' and autops3 
showed that the embolism w^as caused bv"^ a thrombus from an ulcerativ^e endocarditis 

CvsE IX — Male, aged fortv-five, gave a historv of repeated attacks of gall-bladder 
colic and jaundice some suspicion of cardiac disease Cholec3 stectomv was done under 
spinal anesthesia Five weeks after the operation patient felt a sudden pain in the 
lower part of abdomen, radiating to the flanks This was followed b3 tingling and 
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numbness of both kps, and loss of motion TIic skin assumed a marblc-hke color, 
diagnosis of embolism at aortic bifurcation ^^as made Patient sank rapidh into coma, 
and died the following da^ No cmbolcctonij was done Post-mortem examination 
showed a large clot at the aortic bifurcation' 

Case X — Female, aged fortj -eight cardiac Dc% eloped sudden pain in the right 
groin, back, and both lower limbs, gangrene in right leg, follow'cd b\ amputation Died 
SIX w'eeks later of terminal pneumonia Autopsj showed embolus at bifurcation of 
aorta, extending into both common iliacs, causing complete obstruction on right, and 
partial on left 

Case XI — Male, aged sixtj -eight, operated on for hernia Fne daAS after operation, 
de\ eloped auricular fibrillation Fifteen daAS after operation, there was a sudden pain 
m right foot, followed bj marblc-hke appearance of leg and foot No tibial or femoral 
pulsation could be felt, left limb was also c\anoscd Operation performed two hours 
later under sodium anntal anajsthesia, an abdomin.il incision was made, fi\c-mch blood- 
clot w'as milked down to the femoral \csstls This was followed bj a slow' stream of 
blood, but there was no pulsation after the closure of the \esscl Again milking the 
common iliac vessel near the aorta, the cnibolus was shot out, followed b\ forcible 
stream of blood Circulation was restored in both feet imniediatch after the operation 
Three weeks later the patient went into con a flicre was no pulsation of the right 
subclaMan and right carotid Diagnosis of cnibolus in the right innominate arten was 
made and patient died ten hours later , no autopsj 

Aifeties of the Uppci E\t) cinilic; — Fot the sake of Incvity, ^\e are 
including undei the classification of artciial einbolectoinics perfoimed on 
the blood-vessels of the iippei cxtiemity — the subclavian, axillar}', brachial 
and ladial arteiies Of the l\vent)-nine cases in this group tw’enty-seven 
w'ere operated upon In seventeen (63 pei cent ) of these cases, the circu- 
lation rvas completely lestoied and in two (74 per cent ) theie was incom- 
plete ciiculatory restoiation, necessitating amputation of the index finger 
in one and thumb m anothei The patients were alne and well one yeai or 
more after opeiation Tw'o of the nineteen brachial cases that were not 
operated upon slowd}' regained sufficient cii dilation to maintain the function 
of the entile extremit}' 

VESSILS 01 THE UPPI R EXTRI MIT\ — SUUriAMAN 

Case I — Left subclavian Male, secenteen months old suffered from double pneu- 
monia for which 50 cubic centimetres of Mulford’s antipncumococcus serum was given 
Similar injection was given on the fourth day of the illness This was follow'ed by con- 
vulsions and marked prostration The left arm appeared laid and cold, from the fleshy 
part of the shoulder down to the fingers There w'as a diminution of sensation, and 
marked claw'-like contraction of the fingers Diagnosis of embolism of subclavian w'as 
made, operation was performed fifteen hours after onset under chloroform an-esthesia 
Incision was first made in the brachial but there was no active bleeding Aspiration of 
the upper part of the artery w'as carried out , then a ureteral catheter w'as introduced 
into the artery for about four inches, and on withdraw'al a clot 3 centimetres long w'as 
brought out, and the circulation was at once restored The incision in the vessel was 
closed The child had no fever and there w’as good circulation of the hand Patient died 
two days later from what the author calls “pkuropulmonary sepsis ” No autops) ““ 

Case II — Left subclavian Female, aged sixtj -tw'o, previousb' operated on for 
empjsema of gall-bladder, followed by lung infarct Operation w'as performed five hours 
later The embolus was extracted from subclavian vessel, follow'ed b3' complete restora- 
tion of circulation and function of arm Follow-up six months later showed that no 
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radial pulsation could be felt on the affected side, and no blood-pressure reading could 
be obtained, either by auscultation or palpation “ 

VESSELS or THE UPPER EXTREMITY — BRACHIAL CASES 

Case I — Embolus of right brachial Sex not stated, patient’s age, forty-six 
Cardiac disease and arteriosclerosis Had an amputation of leg one week previous 
Three weeks after onset, pain in the thigh, which was probably also due to an embolus 
Seven days after this operation, patient developed sudden pains above right elbow, which 
extended rapidly into the entire forearm, followed by complete loss of function of hand 
and forearm ^ 

Case II — Embolus of right brachial Male, aged sixty-three, tuberculous Operated 
on twenty-four hours after onset of s3’'mptoms under local amesthesia No pulsation of 
radial at the wrist after operation Gangrene developed and amputation of arm was 
done ten days later, followed by good immediate post-operative recover}" Died three 
days later from cardiac dilatation, no autopsy but dissection of amputated arm showed 
thrombus m brachial artery and thrombosis in the radial 

Case III — Embolus of left brachial Male, aged eleven Compound fracture of 
the left humerus Time of operation or type of aiicesthesia not stated Embolus from 
radial was extracted Author states that after removing the clot from brachial artery, 
he stopped the bleeding from the vessel by application of hot sponges, and no arterial 
sutures were inserted There was complete restoration of circulation and function, 
probablj" through collateral circulation 

Case IV — Side not stated Male, aged fifty-seven, suffered from chronic endo- 
carditis with mitral murmur Operated on previously for gangrene of right leg due to 
embolus at femoral artery, not diagnosed until one week later Patient developed embolus 
of brachial for which he was operated on seven days later under novocaine anaesthesia 
The pulsation and dilatation of the brachial artery below the incision were immediately 
restored Circulation seemed to be reestablished (successfully) Died one week later 
from cerebral and common iliac emboli ” 

Case V — Side not stated Male, aged thirty-four, operated on previously for acute 
appendicitis Embolus extracted two hours later under novocaine anaesthesia This was 
followed by gangrene of thumb requiring amputation of its terminal phalanx, with 

marked neurological disturbance of limb, which ultimately cleared up under physio- 
therapy ® 

Case VI Side not stated Male, aged sixty-six, suffered from cardiovascular dis- 
ease Operated for hydrocele nine days previous to the onset of the embolism The 
embolus was extracted under local anaesthesia The time elapsed between onset of symp- 
toms and operation not stated There was complete restoration of circulation and func- 
tion Earlj operation is emphasized for a successful cure by the author 

Case VII Embolus of left brachial Female, aged forty-six, diabetic, operated on 
tiree days after onset of symptoms At operation, under novocaine anassthesia, the 
orearm was cold and insensible, the hand was shriveled and no pulsation below the 
irac iial arterj There w’as a bifid thrombus extending into radius and ulnar Gangrene 
de\ eloped, amputation ten days later 

Case VIII Embolus of right brachial Male, aged fifty-two , coronary disease 
perated for ruptured gastric ulcer Five days after operation, suddenly began to com- 
p am of pain m left shoulder and arm Six hours later right arm suddenly turned cold 
an pulseless , operated one hour after that , embolus from right brachial artery extracted , 
secon ar\ thrombi m brachial and axillary There was no return of pulsation , patient 
le ten hours later from multiple emboli throughout the bodj" No autopsy®® 

ase IX Embolus of right brachial Female, aged sixty-nme, suffered from 
car lac decompensation and hj pertension Sudden severe pain m right arm Operated 

twe\c hours later under novocaine amesthesia No pulsation of radial artery after 
operation Fi\e daj's later circulation improved, ulnar pulsation felt Developed cerebral 
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embolus on left side, on sixth daj witii riglit hemiplegia Circulation m left arm seemed 
normal Patient died seven weeks after operation™ 

Casp X — Left brachial embolus Pcmalc, aged tvventj -seven, cardiac disease 
Operated on three hours later under local an.esthesia Embolus two centimetres long 
removed , no radial pulsation felt for four hours Next daj there was pulsation Patient 
died from endocarditis on seventeenth daj Autopsy confirmed the clinical diagnosis of 
the cause of death There was no trace of thrombus reformation m brachial 

Casl XI — Left brachial embolus Female, aged fortv-six, suffered from cardiac 
disease Had a previous amputation of leg above the knee, following embolus of popliteal 
arterv Operation on brachial was done six hours after onset under local anesthesia 
1 wm weeks after operation, no radial pulsation Two months later atrophj of muscles, 
weakness of forearm, iw tadtal pulsation but no gangrene ’’ 

Casi XII — Right brachial embolus Male, aged thirtv-nine , sjmptoms of tubercu- 
losis and conv’alescmg from an attack of pneumonia Two weeks after crisis, developed 
acute pain in right arm during the night, followed bv exquisite tenderness, and anesthesia 
of the fingei tips Right radi.il pulse absent Diagnosis of brachial embolism was made 
Patient died three davs later without aiiv operation''' 

CvsL XIII — Left brachial embolus remale, aged seventj-two, cardiac Seized 
with sudden pain in left arm, followed bj flexion contraction of the fingers and inabilitj 
to move them One week later, patch of gangrene appeared upon the back of the left 
forearm No operation was done but all sjmptoms, with the exception of muscular 
contraction, disappeared within two months after onset of disease Patient died subse- 
quently from cerebral embolism '• 

Cash XIV — Side not stated klale aged seventv -seven, suffered from hvpertension 
Operated on four hours after onset of disease, tjpe of anaesthesia is not stated There 
was complete circulation and function 

Case XV — Side not stated Male, aged seventj -three, cardiac Operated on six 
hours after onset of disease under local aii'csthesia This was followed bj complete 
restoration of circulation and function Patient well one vear later, but there was no 
pulsation ever felt in brachial or radial arteries The circulation was evidentlv carried 
on through collateral branches 

Case XVI — Right brachial embolus Age and sex not stated Etiology, cardiac 
Time elapsed not stated Patient was operated on under local anaisthesia, followed bj 
successful restoration of circulation and function There was no radial pulse felt at anv 
time after the operation The circulation, in this case, was also carried on through 
collateral branches 

Case XVII — Right brachial embolus Male, aged fortj-six Etiologj', alcoholic^ 
Other etiology is not stated Operated on fiv'e hours after onset of disease under local 
an'BSthesia, follow'ed by partial restoration of circulation There was gangrene of thumb 
and index finger requiring amputation " 

Case XVIII — Right brachial embolus Male, aged seventy-eight, suffered from 
syphilis and cardiac disease Operated on two hours after onset of symptoms under local 
anaesthesia Restoration of pulsation in brachial and radial , good function Died thir- 
teen weeks after operation from some other cause “ 

Case XIX — Right brachial embolus Female, aged fifty-eight, suffered from 
diabetes and cardiovascular disease Operated on thirtj-six hours after onset of disease 
under brachial block amesthesia Died six hours after operation from cerebral embolism ” 

VESSELS or THE UPPER EXTRLMITV — AXILLARV CASES 

Case I — Side not stated Female, aged seventj, suffered from cardiac decompensa- 
tion and arteriosclerosis She was operated on two hours after onset of sj'mptoms under 
local anaesthesia The circulation in the arm was completely restored but the patient 
died a cardiac death one week later Autopsy shovyed wound well-healed , no evidence 
of gangrene m the affected arm " 
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Case II — Embolus m left axillary artery Male, aged forty-two, operated on for 
hernia The embolus was extracted three hours after onset of symptoms under novo- 
caine anaesthesia This uas followed b> complete restoration of circulation and function 
of arm Later on a pulmonar} embolism developed, from w^hich the patient recovered 
Follow'-up showed thrombosis of vein of right leg one month after operation There is 
a suggestion that this case might ha\e been one of a paradoxical embolus, carried from 
a thrombus of one of the veins to the arterial circulation by a patent foramen ovale 
There was no history of cardiac disease in this case”” 

Case III — Side not stated Female, aged fiftj'-three, suffered from a chronic endo- 
carditis and mitral stenosis She w'as operated on four hours after onset of symptoms 
under spinal anaesthesia Pulsation returned at operation in the radial artery but on the 
following daj patient appeared verj ill, and although the tips of fingers w'ere cyanosed, 
there W'as still some pulsation at the radial Tw^o days later there w^as excruciating 
pain in abdomen, followed b}' incessant vomiting and bloody stools Patient died three 
da}s after operation, probably from emboli lodged m the femoral arteries or the aorta 
Ko autops3 ^ 

Case IV — Embolus in left axillarj’- arter}’- Female, aged sixt3"-two, suffered from 
bihar3 colic and cardiac disease She was operated on for gall-stones and five days after 
the operation patient experienced sudden pain in the arm , diagnosis of an embolus in 
the left axillar3 arter3" was made, operation performed under gas anaesthesia, twelve 
hours after onset, clot remo\ed from the low'er end of the axillary Died tw'enty-four 
hours later from cardiac failure ^ 

Case V — Side not stated Male, aged sixty, w ith a history^ of syphilis and aneurism 
of aorta Operated on forty-eight hours after the onset of symptoms under local 
anaesthesia, followed b3" complete restoration of circulation and function'^ 

Case VI — Embolus m right axillar3 arter3'’ Female, aged fifty-two, suffered from 
cardiac disease and arteriosclerosis Operated on tw'ent3'-nme hours after the onset of 
sxmptoms under local anaesthesia, follow^ed b}’’ complete restoration of circulation and 
function Follow-up tw^o months later showed onb’’ a w'eaker pulsation of the radial 
artery- on the operated side *- 

Case VII — Embolus right axillary artery Female, aged seventy, suffered from 
cardiac disease Operated on eight hours later under brachial block anaesthesia This 
was followed b3 complete restoration of circulation and function, in spite of the fact that 
the radial pulse was not felt immediately after operation There was some faint pulsa- 
tion of the radial tw'O da3 s later , normal function of arm and forearm , primar3" union 
of wound Sutures removed eight days post-operative Ten days later patient developed 
an embolus of the right femoral, necessitating reoperation, followed by amputation “ 

\t;ssel of the upper extremity — radial case 

C^SE I Right radial embolus Male, aged thirt3"-one EtioIog3' unknowm Oper- 
ated on several da3s or weeks after onset Anaesthesia not stated, slow but complete 
circulator3 restoration Follow -up one 3’’ear later show's good circulation and function 

Location of Emholi unth Refeience to Uppei oi Lozvei Extremity — 
R^ght 0) Left Side— states that “it is impossible to estimate the 
relative frequency of the lodgement of an embolus between the right and 
left side, since the number of cases m wdiich the side is stated is not sufficient 
to form definite conclusions ” In his experience emboli lodge more fre- 
quently in the left lower extremity than in the right, and the same thing is 
true of the upper extremity The likelihood of an embolus being lodged 
more frequently m the left arm than in the right is explained bv' some bv the 
difference in origin of the subclavian arteries on either side The right 
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subclavian arising from the innominate — an embolus finding its way into that 
vessel, if not ai rested at the bifuication — may enter either into the sub- 
clavian or the common carotid arteries, wheieas, if the embolus passes by 
the opening of the innominate artery and enteis the left subclavian, it is 
most likely piopelled by the blood-stream into the axillary artery On the 
othei hand, the direction of the arch of the aorta being fiom light to left, 
the innominate artery arising from the right side of the arch is the first 
vessel that an embolus encounters in its course, after being driven off by 
the blood-stieam fiom the left ventiicle It voiild tberefoie most likely 
find entrance into the lumen of the innominate artery fiist However there 
IS no definite proof that eithei of these two assumptions has a definite basis 
In our series of twenty-nine cases of embolus of the upper extremity, the 
right side seems to piedominate (Table VI) Emboli lodge more fre- 
quently in the vessels of the lower extiemity than those of the upper Of 
the I2g cases reported m this paper, loo weie in the lowei extremity and 
tw^enty-mne in the ujiper The right lower extremity also slightl) pre- 
dominates ovei the left The cause of this marked difleience in the incidence 
of emboli m the vessels of the upper extremity as compaied w'lth the lower 
IS not definitely knowm 


Tabic VI 

Percentage of Circulatory Restoration in Indiiiidnal I essels 


Vessel 

No of Cases Complete Restoration 

Partial Restoration 

Aorta 

II 

2 or 18 0% 

I or 9% 

Subclavian 

2 

2 or 100 0% 

none 

Axillary 

7 

5 or 70 0% 

none 

Brachial 

19 

11 or 58 0% 

4 or 21 0% 

Radial 

I 

I or 100 0% 

none 

Common iliac 

18 

5 or 27 8% 

4 or 22 0% 

Femoral 

52 

15 or 28 8% 

3 or 5 7 % 

Int and ext iliac 

5 

2 or 40 0% 

I or 20 0% 

Popliteal 

12 

5 or 41 6% 

none 

Ant and post tibial 

2 

I or 50 0% 

none 

It may not be unreasonable to 

attribute tins difference 

to the assumption 


that wdien an embolus is propelled from the left ventricle into the aorta, the 
blood-stream is of sufficient strength to carry it lapidly past the orifices of 
the vessels of the upper extremity, arising from the arch of the aorta to the 
left curve at the beginning of the descending poition, wdiere it is deflected 
downward into the abdominal aorta, until it reaches its bifuication into the 
two common iliacs 

The respiratory phase, which is present at the time wdien the embolus 
passes through the arch of the aorta, is also given by some”” as a determining 
factor m the location of the embolus with reference to the upper or low'er 
extremity Here, again, these are merely assumptions for which definite 
physiological proof is lacking 

Aiteries of the Lozvei Extiemity — Of the eighty-four vessels of the 
lower extremity upon which arteriotomy was performed, tw^enty-eight (33 
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per cent) had complete ciiculator} lestoiation and eight (95 per cent) 
regained only partial circulation Conipanng the opeiative end-results in 
these h\o groups of cases, it is CMdenl that the ojieiative end-results are 
much more fa\oral)Ic in the ^e‘’sels of the upper extiemity than those of 
the louer 63 per cent of comjilcte lestoiation in the formei, against 33 per 
cent m the latter 

In compaiing the operatne cnd-iesults of the vessels of the upper and 
lower extremities with lefeience to tune clajised between the onset of symp- 
toms and operation, we find that in the \cssels of the uppei extremity that 
were operated on between one and four hours, there w’as complete circula- 
tory restoration m 70 per cent of the cases and paitial in 14 pci cent, as 
against 60 per cent complete and 3 pei cent partial, in the \essels of the 
lower extremiU Nine \e‘'Sels of the ujiper exticinit} weic opeiated on 
between four and twche hours, with 35 jier cent complete circulatory resto- 
ration and IJ per cent partial, whereas in twenty-eight vessels of the low'er 
extremit} operated on within the same pciiod of time, only 25 pei cent 
complete and 107 per cent paitial ciiculator\ lestoiation was obtained 
(Table VII ) 


Taiiil VII 

Comparison of Optraluc Results — tlu Timi Elciucut Betug the Same 


Upper E\tremit\ 
f complete 
\ partial 
j complete 
partial 
complete 
partial 
complete 
partial 
complete 
] partial 
48-108 hrs f complete 
\ partial 


I- 4 hrs 
4- 8 hrs 
8- 12 hrs 
12- 24 hrs 
24- 48 hrs 


2 cases 


/OVc 

14% 

8oSc 

20% 

25*^0 

none 

GG% 

none 

6GV3% 

none 

50% 

none 


I- 4 hrs 
4- 8 hrs 

8- 12 hrs 
12- 24 hrs 

24- 48 hrs 

48-108 hrs 
2 cases 


Lower E\tremiU 
complete 
^partial 
complete 
Impartial 
complete 
[^partial 
complete 
1 partial 
I complete 
^partial 
complete 
[partial 


60% 

5 % 

30% 

20% 

22% 

5 5 % 
18% 
13% 
16% 
none 
none 
none 


The tariation m the post-operative end-results betw^een the vessels of 
t e upper and low^ei extremities becomes greater, in favor of the former, 
^ e time elapsed betw^een onset of symptoms and the operation increases 
SIX cases in the upper extremity, operated on between tw^elve and forty- 
eigit hours, complete circulatory restoration w^as obtained in four (66 2/3 
per cent ) In tw'enty cases of the low^er extremity, operated on during the 
same period of time, there were only four cases (18 per cent ) in which the 
circu ation w'as completely reestablished Twm of the vessels of the upper 

tion^^^^^ operated on between forty-eight and 108 hours, and circula- 
was reestablished in one (50 per cent ), whereas two cases of the lower 

In tw^ J’ within the same space of time, developed gangrene 

there ^ oases of the upper extremity, where no operation was performed, 
m ^ Partial restoration in both, but there was only partial restoration 
one case out of the six non-operated cases of the lower extremity, and m 
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that case the embolus was lodged in the posterior tibial, where the rich col- 
lateral circulation aiound the knee-joint was piobably sufficient to maintain 
the cii dilation of the leg It is definitely shown from these comparative 
figures that, the time element being the same, better operative results are 
obtained m the vessels of the upper extremity than m those of the lower 
May this difference be explained by the establishment of collateral circulation^ 
Following up some of the arteiiotomy opeiations of the vessels of the 
upper extiemity, we find that m one of the patients opeiated on for a 
subclavian embolus, no ladial pulsation and no blood-pressuie reading could 
he obtained on that side six months aftei operation In the case of an 
embolus of the radial artery operated on seveial days later, a similar condi- 
tion existed long aftei the opeiation In two cases of axillary embolectomy 
followed by complete ciiculatory lestoration, theie was no radial pulsation 
m the radial aitery, ten daj's and two months after opeiation In the 
brachial arteries we find in one case (IX) that circulatory restoiation was 
not complete immediately after the ojieration since there de\ eloped gangrene 
of the thumb, necessitating amputation In anothei case there was gangrene 
of thumb and index fingei, followed by slow impio\ement and restoration 
of circulation to the remaining fingers and forearm (Case XLI) In a 
third case (LV) the follow-up shows patient \\ell one year later In ths 
fourth case patient showed evidence of musculai atiophy and marked 
weakness of forearm two months aftei opeiation but no gangiene (Case 
LXXIV) There was no ladial pulse left in three of these cases several 
months after the operation These four cases were opeiated on between one 
and SIX hours Lack of radial pulsation is lecoided in two other cases of 
brachial embolectomies wheie the ciiculatory restoration was complete, al- 
though patients died a week or several days later from emboli in other 
vessels All three cases in which the time element was not stated were success- 
ful It IS interesting to note that m one case no arterial sutures were used to 
close up the incision Bleeding was stopped by hot sponges It is not likely 
that circulation in the brachial arteij^ was restored since the artenotoiny 
opening must have been closed by a clot foimation and whatever circulation 
remained, was probably carried on through the collateral blanches In 
another case there was no radial pulse felt at any time after the operation, 
in spite of the fact that circulation was definitely restoied Of the two non- 
operated cases, one was a female, seventy-two years old — cardiac All 

symptoms of embolic obstruction of the biachial aitery were present This 
was followed by an ischsmic contractuie and beginning gangrene, which 
completely disappeaied within two months The muscular contraction re- 
mained Patient died two months latei from hemiplegia In the second 
case death occurred three days later from a cerebial embolus, but there was 
no apparent difference m the two aims and no evidence of gangiene despite 
the fact that there was no radial pulsation Collateral circulation must have 
been established 


(To be continued) 
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Amonc. the conditions whicli j^iiodiuo disabilities in the shonldei the 
Inns.ie ahonl the shonldei -joint jilay an nnjioitanl pint 

'I'he hiiisae about the shonldei -joint .ne the subdeltoid with its jnoloncj.i- 
tion beneath the atiomion. the hnisa ovei the toi.itoclavitiil.ii hg’ainents, the 
buis.i hene.ith the snhscapnlai is and the hinsa hene.ith the coiacohi.ithiahs 
and the shoilhead of the biceps Of these the subdeltoid hiiis.i is the most 
impoitant 'I'his hnis.i is intimately connected with the fieedom of motion 
in the shonldei -joint and is closely adheient ovei the c.ipsnle of the joint 
but in none of the opeialions T have done upon it, oi m none of the dissec- 
tions ,iftei distention of this hnisa h.ive I been able to demonsliale any com- 
iminicMtion with the shonldei -joint lake all seions cavities, espcci.illy the 
joints, It IS lined by a layei of endothelium on .i loose aieolai slinctnie with 
a dcnsci ontei coat composed of fihious tissue of giealei oi lessen density 
in vaiyinj,'- locations, and like .ill joint c.ivities it is subject to vaiyinj^ condi- 
tions which 1)1 inj^ about cb.m^^es m the huis.ie w.ills 

Hy far the most common c.uise of dise.ise m this hnis.i is mjuiy 'Phis 
biiisa is involved m mjuiies to the .iciomiocl.ivicnlai joint, disloc.itions of 
the shonldei, fi.icliiies of the he.id, neck, and tnheiosities of the hnmeius, 
injiiiies to the supi.ispm.itus .md mfi.ispm.itus tendons; and to ceitam less 
easily dctci mined mjuiies pioduccd hy o\eiuse of the .urn, wienches ,ind 
twists of the shonldei -joint .md hy minoi blows upon the shonldei legion 
01 by f.dls upon the aim oi h.md 

With all of these mjniies involvement of the Iniisa is common 'Phis 
in.iy be the lesnlt of diiecl le.iimg of the bnis.il w.ill with hcemoiih.ige into 
the bnisa, ,is in fi.icluies, oi ,in exud.itive le.iclion with distention of the 
bnisa by fluid, in .ici omiocl.ivicul.ii mjuiies ,ind dislocations, oi it m.iy be 
a inildei le.iction with only .i little exuckite but with congestion .md .idhesion 
between the buis.il l.iyeis with some eiosion oi descju.im.ition of the endo- 
Ihelinin, but in all cases with .i loss of fieedom of motion .ind cohesion be- 
tween the synovi.il sinf.ices 'Phe latei ch.inges pioducc .in .idhesive hiiisitis 
with finci OI densei .idhesions within the bnisa, hypeitiophy of the synovi.d 
folds with .1 Villons synovitis, f.itty degenei.ition of these villi .ind m.iny 
changes of vaiying intensity ,ind degiee thionghout the component poition 
of the bnisa All these )).ithological changes go to inodnce a loss of mention 
in the joint, piodnce ji.iin <ind h.ive been desciibcd nndci the geneial heading 
o^tiff and jiamfnl shonldei 

* Re.ul befoie tlie New Yoib Smgic.il Society, J.mii.iiy ii, 1933 


/• 



JAMES MORLEY HITZROT 


Coclman, whose communications upon the subject of traumatic subdeltoid bursitis are 
classical, considers injury to the tendon of the supraspmatus — that is, tears of varying 
degrees — as the most common cause of inflammatory changes in the bursa 

Codman and Wright studied the “calcified deposits” in the supraspmatus tendon and 
considered them to have been the result of minor injuries to the tendons with subsequent 
tissue changes and the deposition of calcium salts 

Wilson (J AM A, vol xcvn, p 453, February 7, 15131) considers rupture of the 
supraspmatus tendon a common mjurj and in common with other surgeons he has been 
overlooking this injury and reports a group of complete tears of the supraspmatus tendons 
and discusses m detail the symptoms and treatment of this condition 

Brickner (Am Jour Med Sci , No 3, \ol c\cik, March, 1915), states that these 
calcareous deposits are in the tendons beneath the floor of the bursa, thej are circum- 
scribed m their location near the insertion of the tendon but are not enclosed in a sac The 
material is composed of calcium oxalate and carbonate, and smaller amounts of magnesium 
carbonate, and may occur rapidly after the injurj as determined bj the X-ray He con- 



A B 

Fg I A — Sections througli nreas of calcificntion in the snpnspinatus tendons iihich shoivs 
cells iMth the character of immature or altered cartilage cells those toward VII o clock in B look 
very much like cartilage under the high power 

siders them the result of repeated traumata bv pressure of the tendon against the acromion 
process and the deposition of lime m the poorly vascularized tissue 

Kolliker (Human Histology, London, Sydenham Society, 1853, vol 1, p 251) de- 
scribes cartilage cells in the Achilles tendon at its attachment into the os calcis Because 
of this finding and from one of my^ cases (Figs la and ib) I suggest that the calcification 
m some of these cases may be due to changes in cartilage cells present in the tendon at 
its attachment to the bone as a result of the injury to these cells with the subsequent 
change m the cartilage and calcareous changes subsequent to these injuries In many 
areas under the microscope the cells resemble very closely immature cartilage cells in 
various stages of disintegration and calcification 

Moschcowitz (Amer Jour Med Sci , No I \ol cl, p 115, July, 1915), who studied 
the histopathology of the material removed by Brickner, considers these changes as a 
result of tendonitis with necrosis, hyaline degeneration and calcification, and discusses 
fully' the changes seen in the cases he studied and giyes an ample discussion of the subject 
in his paper 

Dollmger (Zentralb f Chir , yol lix, p 579) states that the chief cause of painful 
shoulder is not due to the bursae but to inflammatory infiltration of the supraspmatus 
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\\ith “Muskclhartc” of this muscle clue to the overstretching of this muscle causing tear- 
ing of the muscle bundles and pain from this cause If I interpret his communication 
correetK he bclic\cs that bursal mfiammations about the shoulder are rare and that the 
present importance laid to bursal inflammations is erroneous 

A S Tailor (Med News Tune 3 1905) expresses the belief that in disabilities in 
the shoulder following a fall upon the shoulder the essential lesion is a palsy produced by 
oicrstrctching of the braehial plexus, while in those following a fall upon the outstretched 
hand the plexus is similarh injured In piessiire between the clacicle and the first rib 



Fig 2 — Deposit in tendon, culture Streptococcus hcmolyticus Culture 
nom root abscess about molar tooth contained same organism Operation on 
bursa, extraction of tooth, complete cure 


In a contribution to the subject of Painful Shoulder (Minnesota Med, pp 148-150, 
March, 1928) I reported three cases of exudate on the calcareous variety 111 the supra- 
spinatus tendon in which a haemohtic streptococcus originating from a tooth m one case, 
a sinus in another and a haemolytic aureus originating m an ulceration of the cervix caused 
an adhesive bursitis of the subdeltoid bursa (Fig 2 ) 

H Gunther (Deutsche Med Wchnsch , vol Ivii, p 1362, August 31) calls atten- 
tion to the rheumatic involvement of the bursa and tendon sheaths and states that involve- 
ment of the subdeltoid bursa with shoulder disabilities is not uncommon in acute rheumatic 
conditions In his article he refers to the older writers. Bell and Cloquet, and Fournier 
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who considered involvement of the bursa as most commonly of gonorrhoeal or syphilitic 
origin 

One case m my series illustrates very beautifully the involvement of the subdeltoid 
bursa with the formation of rice bodies m a case of chronic joint rheumatism Mrs G , 
aged thirty-eight years, was referred to me in March, 1930, by Dr L A Wing for a 
swelling m the left shoulder region About si\ months before I saw her she began to 
have pain m the left shoulder region radiating down the left arm About the same time 
she noticed a swelling 111 the left shoulder on the anterior aspect which has graduallv 
grown larger She has never noticed any sudden increase in size and there has been no 
local fe^er The pain at first was severe but more recently has grown to be a dull ache 
which IS aggravated by use Her arm has also gradually become more stiff and she has 
been unable to move it sufficienth to get it over her head At sixteen, twenty-two vears 
ago, she had an acute attack of polj articular rheumatism wath fever, sw'eats, etc , which 



Fig 3 Fig 4 

Fig 3 — Bursitis of left subdeltoid bursa (See case report page 4 and Figs 4 S and 6 ) 
Fig 4 — Photograph of bursa Opened with extruded rice bodies (Same as Fig 3 ) 


left both elbow's, wrists, knees, and ankles crippled Since then she has had recurring 
attacks of joint pain at varying intervals relieved by salicjlates For the past five or six 
months she has had pain in the back and neck which was most severe when the shoulder 
began, but which is now' less intense and troublesome only from time to time Her 
remaining history except for the birth of two children is unessential (Figs 3, 4, 5 and 6 ) 
When I saw her there was a large swelling in the left shoulder region with grating 
in the shoulder-joint and marked limitation of motion in all directions This swelling 
occupying the region of the subdeltoid bursa was tense, seemed fluctuant in character and 
contained movable bodies which could be more or less definitely defined Both elbows 
and wrists were swollen with considerable peri-articular thickening and limitation of 
motion Both knees and ankles were also swollen and showed essentially the same changes 
as in the elbows and wrists X-ray pictures showed a diffuse arthritis of all the involved 
joints of the hypertrophic variety The shadow in the left shoulder was not connected 

276 



SHOULDER BURSAE 


witli the bone Her tonsils had been rcmo\cd The teeth were in good condition Her 
heart sounds were normal 

She was operated upon April 2, 1930 under the diagnosis of chronic hjpertrophic 
bursitis of the left subdeltoid bursa, through an anterior incision through the fibres of the 
deltoid muscle A part of the attachment of the deltoid to the acromion w'as duided, 
remoMiig a portion of the bone in order to expose the bursa This was large and thick- 
walled It was dissected out without difiiciilti until the upper portion beneath the acromion 
was reached when it was kicked and a large number of rice bodies escaped (Fig 4 ) 
Except for this difficultv the bursa came free from the supraspinatus without great diffi- 
cult} There was no communication with the shouldcr-jomt and the bursa was dissected 
free in this area with surprising!} little difficult} The wound was packed W’lth hot saline 
packs to control the oozing and closed b} suturing the acromion process to reattach the 
deltoid and b} closing the di\ided deltoid muscle A twusted silkworm dram was placed 
at the lower angle to take care of the exudate She made an uneventful recover} and was 
discharged from the hospital on the fourteenth da} w'lth the wound healed 

At first there was limitation of motion at the shoulder with tenderness o\er the greater 
tuberosit} which disappeared wnth appropriate pin siotherapln and graded exercises Seven 
months after the operation mo\emcnts in the shoulder were complete and painless in all 



Tio 3 Fig 6 

S Shotting mJJous hipertrophi of hursil will nitli Inalinc degencntion of cells preceding 
P the formation of the ncc bodies 

° section of the bursal wall showing tendon at A and tin. bursal wall at B with calcareous 

deposit at C 

directions Because of her arthritic pains elsewhere she was referred to Doctor Shuster, 
who reported that her arthritic condition was due to a nonhemolytic streptococcus of 
tonsillar origin She was treated b} him with a \accine prepared from this strain and on 
Not ember ii, 1932, he reported her as completely free from arthritic pains for one }ear 

The pathological report by Doctors Smith and Olcott folloAvs 

Chronic bursitis (subdeltoid) wuth nce-body formation Twelve paraffin sections 
from tarious parts of the capsule show' etidence of a profuse chronic inflammatory 
process There are innumerable mHous processes cotered b} a la}er of rather flattened 
cells which are difficult to identif} as mesothelial in origin Each villous stalk has a very 
profuse capillar} blood supph and a fibrous tissue stroma In the areas W'here the rice 
odies are forming, h} aline degeneration of these villi can be made out, with obliteration 
of the \essels, and a concomitant mononuclear response No definite histological evidence 
of tuberculosis can be made out, although a few' atypical areas of monocytic hyperplasia 
are difficult to absolute!} exclude as possibly tuberculous m origin (Doctor Smith ) 

Deltoid bursitis, rice bodies Specimen is received in two bottles In one there is a 
sac which has been opened up but seems to have been about 6 by 5 by 3 5 centimetres in 
size It IS composed of injected membrane around 02 centimetre m thickness The 
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outer surface is smoothly white, the inner one contains several thickened papillary areas 
and some of these resemble rice bodies, while being still attached to the lining Man\ 
loose rice bodies are found In the other jar there is a little similar tissue which contains 
some hard areas and at least lOO rice-hke bodies Frozen section shows one of the rice 
bodies to consist of fibrin in concentric layers On the inner lining of the bursa there are 
several projections which consist largely of ovoid cells and also contain many lymphocytes 
There is no evidence of tuberculosis The wall of the cystic areas is made up of con- 
nective tissue (Doctor Olcott ) 

Cultures made from the bursa, from macerated portions of the bursal wall and from 
macerated rice bodies, were sterile 

In many cases the history of injur}'- or of infection is absent In women 
I have been asked frequently if driving a closed car with the window open 
could explain the difficult with the shoulder As the lesion is in the left 
shoulder, this being the shotildei exposed to the wind, the coincidence if noth- 
ing else IS striking 

In other cases Bnckner suggests some undetermined metabolic process as 
the possible cause 

Naturally, with so many different causes, the symptoms of bursal involve- 
ment are variable both m the character and extent of the symptoms Probably 
the best way to consider them is as acute, subacute and chronic cases in order 
to get a perspective of the method of onset The separation into these 
vaiieties is subject to many modifications, since an acute case may become 
chronic and a chronic case become acute, r/c 

In the acute cases whatever their cause the onset is sudden The pain is 
agonizing and completely disabling It is located m the shoulder region over 
the deltoid and may radiate down the arm to the fingers and up the neck 
Any movement of the arm causes excruciating pain and this pain is out of 
all proportion to the findings on examination Swelling in the involved area 
IS rare Pressure over the region of the greater tuberosity is common and 
exquisite tenderness in this region is significant Dawbarn’s sign has not 
been of value as it is impossible to move the arm sufficiently to cause the 
tender point to disappear beneath the acromion 

Examination of skin sensation is indefinite, there may be areas of hyper- 
esthesia over the distribution of the circumflex nerve and in the distribution 
of the branches of the posterior cord down the arm but these examinations 
have proven too conflicting and the distribution of the areas too variable to 
make them of any value in my experience In a real neuritis these sensory 
changes are more constant and more definite in their distributions 

Atrophy of the deltoid and the supraspinatus muscles occurs rapidly, the 
shoulder becomes flattened and the head of the humerus prominent An X-ray 
picture IS of aid in determining the presence of calcareous deposits in the 
tendon but does not exclude inflammations of the bursa 

In the subacute cases the onset is more gradual usually with some slight 
preceding pain and disability which becomes more acute until the shoulder 
becomes completely disabled and any motion is avoided because of the pain 
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The conditions described in the acute cases occui but aie less rapid and less 
severe 

In the chronic cases the symptoms aie Aaiiable, pain is piesent after use 
nevei particulaily seveie but as a nile sufficient to be annoying and the patient 
notices a giadual stiffening and loss of motion in the joint After use 
this pain IS norse and may be located in the scapulai muscles especially if the 
range of shouldei -joint motion has been inteifeied with Examination will 
show a moderate amount of atioph) of the shouldei muscles, some tenderness 
over the legion of the head of the humeius but the most marked findings are 



Fig 7 — Fracture of greater tuberositj bj fall on shoulder m man of twenty eight 
Calcareous deposit in supr'ispinatus tendon, hemorrhage into bursa, operation, complete 
range of shoulder motion 


the restricted motion in all directions at the shoulder on both active and pas- 
sive movements This restriction may be slight or it may be a complete 
loss of motion m the shoulder-jomt 

Many of the acute and subacute forms become chronic in the manifesta- 
tions and many of the chronic types may have exacerbations which make 
them resemble the other types In fact, so many variations exist that sharp 
lines of demarcation are often impossible 

In the treatment of a condition produced by such a variety of causes there 
must be a varied one to meet the conditions When the condition is obvious 
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as in fractures or dislocations the treatment of that condition should follow 
orthodox lines 

In the various injuries involving fractures of the tuberosity, tears of the 
supraspinatus tendon, operation is indicated with necessary steps to repair 
the injured area The early removal of the blood and exudate from the bursa 
helps materially in decreasing the period of disability (Fig 7 ) 

In the cases less obvious to their cause, the acute and subacute types are 
best treated by rest in bed, sedatives, especially morphine in the very acute 
types, and hot moist applications locally 

111 my experience dr}’' heat, diathermy and massage increase the pain 
without resulting benefit during the acute stage After the more acute symp- 
toms have subsided, which occurs in from three to seven to ten days, dry heat, 
diatherni}'^, graded exercises, massage and the gradual abduction method advo- 
cated by Brickner are indicated The treatment in each case should be adapted 
to the case in question 

When the cases show large deposits m the X-ray in the attachment of the 
supraspinatus, or 111 recurring attacks with persistent or increasing deposits, 
operation with the removal of these deposits is indicated as it gives the most 
rapid relief, is curative in most cases, and the rapid return of function and 
the freedom from recurring attacks is striking 

When the acute symptoms have subsided and stiffness of the shoulder 
persists, manipulation of the shoulder under an anaesthetic is indicated Dur- 
ing these manipulations adhesions can be felt to break and motion increases 
m freedom as the manipulation proceeds Caution should be exercised in 
these manipulations not to use too strenuous efforts to free the joint as frac- 
ture of the humerus may result 

After manipulation the arm should be kept in the abducted externally 
rotated position either by suspension 111 bed or in a plaster splint until the 
acute reaction and pain following the manipulation have subsided and then 
treated b} physiotherapy, and graded exercises to restore motion 

In cases with coincident arthritis of the shoulder-joint the cases for manip- 
ulation should be selected ivith great care and the prognosis for a satisfactory 
outcome should be guarded 

Tuberculosis of the subdeltoid bursa occurs only in conjunction with 
underlying tuberculosis in the bone especially in the greater tuberosit)’, or bv 
extension from the head of the bone In the first instance early radical ex- 
cision of the bone focus together with the bursa is indicated The operation 
IS difficult and the result leaves much to be desired The condition is rare 
I hav e seen but one case Brickner (Amer Jour Med Sci , vol cxhx, p 35 i> 
klarch, 1915) had seen only one case and gives one case described by Belhant 
In tuberculosis of the head of the bone and shoulder-joint the symptoms 
and treatment are those of that condition except that involvement of the bursa 
requires its excision 

Tumors of the bursa are rare I have seen no primary tumors of the 
bursa about the shoulder-iomt 
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Subcoracoid bursitis is very rare The bursa is situated below the cora- 
coid, beneath the tendon of the coracobrachialis muscle In this lesion tender- 
ness occurs over the coiacoid process or just below it, pain occuis when the 
arm is abducted and there is inability to hold the arm up in the abducted 
position because of the pain There is also pain in drawing the arm forward 
and upward as m putting on a coat sleeve, carrying any weight, and pulling 
down upon the arm causes pain m or near the coiacoid process The diag- 
nosis IS difficult and as cases with the above symptoms subside with support 



Fig 8 — Calcification in bursa over coracoclavicular ligaments Man (fifty two) fall 
on shoulder six months previous At operation calcified body in a sac (bursa’) over coraco 
clavicular ligaments (See text, page 9 ) 

of the arm and heat, the diagnosis can only be probable rather than proven 
in suspected cases 

Involvement of the bursa over the coracoclavicular ligaments is also rare I have 
seen two recognizable cases In one a man with an acute mastoid following pneumonia 
which I saw with Dr J P Erskine three weeks after operation for the mastoid, an acute 
swelling appeared just below the clavicle and above the coracoid which was opened and 
found to be a suppurating bursa which contained pus which on culture yielded a 
streptococcus 

The second case was a laborer aged fifty-two years, who six months before I saw 
him had fallen on the left shoulder The shoulder was said to have been swollen and 
there was tenderness over the acromioclavicular joint When I saw him there was distinct 
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limitation of motion in the shoulder-joint, especially m rotation, but both active and 
passive motions were painless Carrying weight and pulling with the arm caused him pain 
which he located in the region of the coracoid process and in the acromioclavicular 
region Just below the clavicle the coracoid process seemed large and there was deep 
tenderness there There was also some thickening over the acromioclavicular joint and 
a curious crepitation m the two above regions in motions of the shoulder-joint 

The X-ray picture (Eig 8) showed an arthritis of the shoulder and acromioclavicular 
region and a curious shadow above the coracoid process which we interpreted as a frac- 
ture of that process due to a probable separation of the bone caused by the separation 
of the ligaments from the coracoid As he did not improve he was operated upon December 
22, 1913, by an incision parallel to and below the clavicle, exposing a curious mass which 
proved to be a sac containing a calcified bod> attached by a pedicle to the thick-walled 
sac which was dissected out with some difficulty Unfortunatelj , the specimen, except 
the calcified body with its pedicle, was lost so that a pathological report is not obtainable 
The coracoid process and the ligament were, however, not involved and from its char- 
acter and location I believe it to have been a bursa with the changes in the wall, villous 
hypertrophj and calcification of a villous as evidenced bv the pedunculated calcified bodj 
Just what relation his injury bore to the pathological process found is problematical and 
the case is unique in mj experience 
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Ol- THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD JANUARY 11, 1933 
The President, Dr John Douglas, in the Chair 
APATHETIC HYPERTHYROIDISM 

Dr Percy Klingenstein presented an elderly woman, probably seventy 
years of age, vhom he saw for the first time m June, 1932 Her history 
dated back three years, at wdiich time she began to complain of the following 
series of symptoms A dry feeling m her mouth and over her tongue The 
condition w^as not annoying and did not cause any distress , this was not con- 
stant but of an inteimittent chaiacter There was no associated or neu- 
rological symptoms There were no dermatological manifestations or gastro- 
intestinal manifestations at any time during the present illness Three weeks 
ago the tongue became very dry and fissured, wnth no concomitant bleeding 
but wnth pain wdnch has become much more seveie during this time No 
medication w'as given or advised and on the advice of her physician she came 
to the hospital for study No histoiy of psychic trauma For the past two 
years she has been conscious of palpitation wdien disturbed No history of 
excessive perspiration except for two or three severe night sw^eats dm mg this 
past winter No tremoi, exophthalmos, hoarseness, or difficulty in breathing, 
but a sense of increased weakness, loss of nineteen pounds m weight, an 
mciease of appetite, and increased irritability The tongue show^ed evidences 
of atrophy of the papilli There w^as no thyroid enlargement, no exophthalmos, 
no significant tremor Cardiac status w^as normal for a wmman of her age, 
her blood-pressure was 154/76 Because of the excessive loss of weight, 
weakness and some palpitation, m spite of no outward or discernible evi- 
dences such as are usually associated wuth Giaves’ disease. Graves’ w^as sus- 
pected, for the treatment of wdnch she entered the hospital 

Basal metabolism upon admission ranged between plus 52 per cent and 
plus 36 per cent She was placed upon small doses of iodine The second 
admission just recently, for exacerbations of her previous symptoms, showed 
at that time basal metabolic readings of plus 47 per cent to plus 28 per cent 
on discharge 

The reporter called attention to a clinical type of hyperthyroidism re- 
cently described by Lahey, m which particularly m the aged the striking 
signs of hyperthyroidism are lacking This condition occurs almost exclu- 
sively in the elderly and should be suspected in any elderly patient with 
persistent weight loss and persistent pulse elevation He also calls attention 
to the different type of post-operative reaction which these patients may 
manifest after surgical attack upon the thyroid gland, in which case in- 
stead of presenting the features commonly associated in a post-operative 
thyroid toxicosis or storm, such as delirium and restlessness, these patients 
sink into an apathetic comatose state 
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Dr Emil Goetsch said that it seemed unnecessary to him to designate 
these cases by the term “apathetic,” because the apathy is only a symptom 
of the general syndrome which ends with a worn-out gland and a worn-out 
patient The symptoms in these patients are not unlike hyperthyroidism 
in other respects He therefore wondered why a separate classification was 
made These cases respond to treatment in the same way as any other type 
of Graves’ disease However, one may not appreciate the degree of hyper- 
thyroidism because of the absence of external activity The basal metabolic 
rate of plus 52 is quite high, higher than one would anticipate after hearing 
the history and examination of the patient Knowledge of the basal metabolic 
rate is exceedingly important in these cases to prevent untoward results 
after thyroidectomy 

Dr W illiam Barclay Parsons said that he agreed with Doctor 
Goetsch in that it was hardly worth while to have a separate classification 
for these cases, but one must be on one’s guard not to miss cases in which 
the activation of the general nervous system is absent One does not sepa- 
rately classify cases of duodenal ulcer or of appendicitis that do not present 
all the text-book symptoms, and the difficulty in diagnosing instances of 
these diseases where typical symptoms are absent has been commented on 
numerous times In nearly all cases of hyperthyroidism there is emphasis on 
the symptoms from one or more of the systems involved, and there may be 
absence of symptoms in the gastro-intestinal, cardiac, muscular, as well as 
in the nervous system It is, however, of real importance to evaluate the 
patient’s risk before beginning preparation with iodine, in order not to be 
misled by an apparently good risk on the day of operation 

Dr Richard Lewisohn felt that the great importance of Lahey’s ob- 
servation of apathetic hyperthyroidism was based on the fact that these cases 
may show serious post-operative complications without offering any of the 
pre-operative danger signals (nervousness, rapid pulse, and other symptoms) 
Unless the surgeon recognizes this clinical picture, he may be misled into 
doing too much surgery (one-stage operation instead of two-stage operation) 
to the detriment of the patient 

FREE FASCIA LATA TRANSPLANT TO COVER DEFECT IN 

ABDOMINAL WALL 

Dr Percy Klingenstein presented a woman, twenty-eight years of age, 
who was admitted to Doctor Lewisohn’s service at Mt Sinai Hospital about 
seven months previously with a firm, irregular, non-tender tumor mass in the 
left epigastric region about the size of a lemon It moved synchronously 
with movements of the abdominal wall and became more prominent when the 
abdominal musculature was tensed A pre-operative diagnosis of a desmoid 
(fibrosarcoma) was made Under general anaesthesia the tumor was exposed , 
the rectus sheath was adherent to it broadly The fascia was then incised 
widely around the presenting mass Further dissection revealed the tumor 
had infiltrated the muscle and was adherent to the underlying transversalis 
fascia Therefore a portion of the left rectus muscle and the underlying 
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peritoneum were excised to permit removal of the tumor The dissection was 
carried into the hnea alba medially The peritoneum and transversahs fascia 
were then sewn over in a transverse fashion with chromic gut without undue 
tension Medially, chromic gut was used to unite the fascia in the region of 
the mid-line Upon the large central fascial and muscle defect, about six by 
eight centimetres in size, a free fascia lata transplant was applied, which was 
taken from a previously prepared thigh This was first anchored by a few 
chromic gut sutures at strategic points and subsequently made adherent by a 
continuous suture of fine chromic gut The strip of fascia was perforated in 
numerous places to permit serum to escape in the resulting dead spaces 
Closure of wound without drainage 

Pathological report was a fibrosarcoma Macro-specimen consisted of a 
mass of tissue measuring seven by four b}^ two centimetres Upon section, 
the central portion consisted of a ciicumscnbed but not encapsulated mass of 
firm fibrous tissue Its anterior surface was covered by fascia, posteriorly 
by peritoneum 

The patient’s wound healed po p) imam It is now eight months since the 
operation without evidences of a hernia The reporter presented the patient 
as a case in which the use of a free fascial graft has permitted a wide excision 
of a tumor without the formation of a subsequent hernia in spite of the large 
sacrifice of a portion of the entire abdominal wall 

Dr Alexis V Moschcowitz stated that, as a general rule, he is not in 
favor of fascial transplantations for the cure of hernia However, he fully 
agreed with the views of Doctoi Khngenstem that it was absolutely indicated 
in the case presented by him Unless something of the kind was done, 
there was nothing but skin to cover the huge defect caused by the excision 
of the desmoid This case is important from another viewpoint It again 
proves that the physiological function of muscle is motion and not, as is 
occasionally ascribed to it, protection Doctor Moschcowitz is so convinced 
of the correctness of this view that for a great many years he has abandoned 
all muscle sutures for the radical cure of any hernia 

SUBTOTAL GASTRECTOMY FOR DUODENAL ULCER 

Doctor Klingenstein presented a man, sixty-four years of age, who 
was admitted to Doctor Lewisohn’s service at Mt Sinai Hospital, with a 
history that dated back nine years, beginning with an episode of right upper 
quadrant pain which radiated to the right lower axilla and right shoulder 
This pain was accompanied by a temperature of 103°, and chills Theie was 
no jaundice Three years later there was a recurrence of these symptoms, 
which lasted about two weeks Another free interval existed until three 
months before admission, since which he has had almost daily attacks of right 
upper quadrant pain, radiating across the epigastrium and to the right shoul- 
der and scapula In the past two years he also has often had upper abdominal 
pain, cramplike in nature, two or three hours after eating Some loss of 
weight He was somewhat emaciated with some resistance to palpation in the 
right upper quadrant of the abdomen, with tenderness in this area just under 
the costal margin No tumor masses felt With the exception of some club- 
bing of the fingers and a few scattered rales upon auscultation of the chest, 
the physical examination was otherwise negative 

Under the assumption that the patient was suffering from a chronic 
cholecystitis and cholelithiasis, X-ray of the gall-bladder was done This 
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showed the gall-bladder to fill and empty with dye, but a personal communica- 
tion from the radiologist that there was probably a diseased gall-bladder, 
along with the clinical picture, resulted in an operation, with a pre-operative 
diagnosis of cholecystitis 

At operation, which was done under spinal antesthesia, supplemented by 
gas-oxygen and etber inhalation anaesthesia, the upper abdomen was explored 
through a right paramedian incision The gall-bladder was found normal 
Palpation of tbe stomach and duodenal region revealed a large penetrating 
ulcer on the superior and anterior aspect of the first and second portions of 
the duodenum, with a number of peiigastric and periduodenal adhesions In 
spite of the large size of the ulcer, it was freely mobile and was practically 
non-adberent to the pancreas Foi this reason resection of the ulcerated area 
and the antrum of the stomach was decided upon This was done m the usual 
manner, securing the cardinal vessels of the stomach, cutting the stomach 
across between clamps, reflecting back its distal portion, completing the duode- 
ncctomy The duodenum was easily closed Gastrojejunostomy of end-to-side 
type, aftei closing the upper angle of the stomach, was carried out Wound 
was closed in layers without drainage The specimen consisted of a portion 
of resected stomach measuring sixteen centimetres on the lesser curvature 
and twenty on the greater At the distal portion of the stomach there is an 
area of induiation on the inferior surface of the greater curvature saddling it 
There were no lymph-nodes found Straddling the greater curvature about 
five centimetres from the pyloric ring is a deep ulcer surrounded by raised 
indurated borders which overhang the distal portion The base of the ulcer 
is reddish-gray in appearance and does not show a bleeding point The ulcer 
measured along its greatest diameter two by five centimeties It is thickened 
and has a coarsely granular appeal ance 

The patient made an entirely smooth and satisfactory post-operative recov- 
ery He was discharged well, nineteen daj's after operation 

Dr Frederic W Bancroft said that one might assume that hyper- 
acidity in duodenal ulcer is the result and not the cause of the disease Re- 
cent studies in gastric physiology show that during tbe latter part of digestion 
bile and duodenal contents are regurgitated into the stomach, thereby reducing 
the total acidity When ulcer occurs there is a scar-tissue formation just 
distal to the pyloric ring and associated with this is pyloric spasm This will 
of itself tend to prevent the regurgitation of the alkaline substances, and 
therefore there will be increased gastric hyperacidity If the assumption is 
that hyperacidity is the result of the scar and not the cause the operation of 
choice should be designed not to remove the greater part of the acid- forming 
cells but to allow rapid dumping of gastric contents and a satisfactory stoma 
to allow reflux of duodenal contents into the stomach For the above reasons 
he believes that Doctor Klmgenstein’s procedure in the case rejoorted was well 
selected, as a resection and retrocolic Polya anastomosis allows the rapid 
dumping of gastric contents and is well suited to allow the reflux of bile 
and duodenal contents 

FRACTURE NECK OF THE HUMERUS 

Dr Richard Lewisohn presented a girl who had been admitted to Mt 
Sinai Hospital October ii, 1928 She was then three years old She had 
t alien down one flight from a fire-escape to the street There was marked 
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I- ■-* 


limitation of motion m the right shouldei Rontgenographical examination 
showed a complete transveise fractuie through the humerus in the legion of 
the surgical neck with ovei -riding of the fiagments The lower fragment 
was displaced inesially An immediate attempt at closed reduction under 
X-ray control was unsuccessful X-iay examination taken the following day 
showed the same findings as noted above 

An open operation was pei formed Octobei 15 A thiee-inch elliptical 
incision was made ovei the right shouldei The lowei fiagment was dis- 
placed upwaid, forward and inwaid The capsule had to be incised in order 
to expose the fragments piopeily The fiagments weie appioximated, a nail 
was hammered into the head of the humerus fiom below and the fiagments 
were thus locked togethei The capsule was closed by mteirupted chromic 
stitches, the muscles weie 
brought together with plain cat- 
gut and a few interrupted stitches 
of chromic catgut were put into 
the skin The arm was placed ^ 

into an aeroplane splint An X- , * ^ 

ray examination taken the fol- k 
lowing day showed the fiactuie i 
of the humerus to be now le- ^ 
duced, the fragments being in r, ' 

perfect position and alignment L ' ' ** 

with the nail is m situ The pa- I 

tient was discharged Octobei 24. 

but re-admitted Novembei 28 

for removal of the plaster splint 

A rontgenogram taken on the ' 

day of admission showed the 'T ” ^ 

same perfect apposition of the 

fragments, the nail being m the ^ , 

same position as noted above 

The plaster splint was removed - ^ 

and passive motion was staited i ' 

A picture taken two days latei ' 
showed that the nail had lotated ^ 

completely, so that its head, r 

which had formerly been distally, u&ts — — — ^ 

now lay proximally in relation Fig i — Fiacture of the surgical neck of the 
to the shoulder-JOint, and its displacement 

point was directed towards the soft tissues of the shoulder Evidently some 
rarefaction of the bone had taken place around the nail which was thus hang- 
ing loosely in the bone When passive motion was instituted, the nail dropped 
out of the bone The nail could not be felt by palpation It was lemoved 
under X-ray control December 10 through an incision made through skin 
and muscles The nail was situated partly subperiostally 

The post-operative course was disturbed by a subdeltoid infection, caus- 
ing a high temperature from Decemlier 15 until January 5, and requiring a 
number of incisions However, as the infection was periarticular, not intra- 
articular, motion in the shoulder-joint was not limited X-ray examination 
(December 28, 1928) showed that the proper alignment of the fractured ends 
had been disturbed and the head had again slipped laterally There was evi- 
dence of considerable callus formation The girl was discharged from the 
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hospital February ii, 1929 She has been seen at frequent intervals in the 
return clinic The functional result is perfect The right arm has grown 
normally since the operation An X-ray film taken recently shows perfect 
alignment 

Dr Carl G Burdick said he thought it was unusual for a surgeon to 
feel that these fractures m children should have open reduction Any one 
who has followed up the results of fractures m children for years, where 
there has been a considerable amount of displacement, has been continually 
surprised with the wonderful results At Bellevue Hospital they have fol- 
lowed from 150 to 200 of these cases with poor anatomical reduction and 
practically all of them in a few years have had perfect anatomical align- 
ment and function 

Doctor Burdick presented the slides of a child ten years old that had a 
tracture of the surgical neck of the humerus with mesial displacement and 
two inches’ overriding The patient was seen five weeks after the injury On 
looking at the X-rays all the members of the staflf agreed that an open reduc- 
tion was indicated, but on examination function was only slightly limited and 
it was decided to keep the child under observation At the end of four 
months the X-ray revealed a practically normal bone with very little indica- 
tion of the previous fracture 

Dr John Douglas endorsed Doctor Burdick’s remarks as to the non- 
necessity for operation m these fracture cases in children This was illus- 
trated by a case the speaker had shown some years ago before this societv 
It was that of a fracture of the lower end of the femur with bad displace- 
ment No traction could be made because of the amount of abrasions and 
dirt and sand ground into the skin Reduction under anaesthesia was unsuc- 
cessful and therefore it was left alone There was improvement m a few 
months and m six months it was almost impossible to tell which leg had 
been fractured 

ACUTE OSTEOMYELITIS OF THE HEAD OF THE FIBULA 

Dr Richard Lewisohn presented a boy who was admitted to Mt 
Sinai Hospital April 19, 1928 He was then three years old After a sore 
throat for one week, the mother noticed that the child limped , the temperature 
was elevated to 106° The child was very restless during the night When 
admitted he was an extremely septic child Temperature 105° There was 
marked tenderness over the head of the right fibula Blood culture showed 
hemolytic streptococcus Diagnosis — Osteomyelitis of fibula with sepsis 

April 20 a three-inch longitudinal incision was made over the head of the 
light fibula The peroneal nerve was exposed and held away by a retractor 
A subperiosteal abscess was incised and an osteotomy was performed The 
head of the fibula contained a small amount of pus The wound was packed 
with iodoform gauze When the leg was lifted up for application of the 
bandage, a drop foot was noted Appreciating the significance of this finding, 
the wound was reopened and carefully inspected It was found that the 
peroneal nerve had been severed Evidently the nerve had slipped out from 
under the retractor and had been cut, when the incision was lengthened for 
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the osteotomy of the fibula The ends of the nerve were sewn together with 
fine arterial suture material and the wound was redressed 

The high temperature persisted Two abscesses developed, a subpectoial 
abscess and a subperiosteal abscess of the left foreaim Both were incised 
April 28 Following this the temperature subsided The blood culture was 
reported negative April 29 

During the next two weeks the patient’s temperature ran a moderately 
febrile course May 15 the temperatuie rose again to 104° A pyarthrosis of 
the right knee-joint had developed The joint was opened by two lateral 
incisions and pus was evacuated The pus contained hemolytic streptococcus 
The wound healed well during the next few weeks The Willems treatment 
was employed The temperature was normal about one week after this 
operation Electric reactions showed a degeneration in the nerve supplying 
the extensor longus digitorum and peroneal muscles 

The boy was discharged from the hospital June 26, 1928 Recent re- 
examination (December 29, 1932) shows perfect function of the knee-joint 
and foot 

Dr Fenwick Beekman remarked upon the rapid return of function 
following the cutting of the peroneal nerve Several 3^ears ago he presented 
before this society a boy on whom he had done a plastic operation m the 
axilla for scar contraction During this procedure the musculospiral nerve 
was cut but was immediately sutured In time there was complete return of 
the function of the nerve In another case of a baby born with a huge 
hydroma of the head he had accidentally cut across a branch of the facial 
nerve The child now has full function, complete recovery having occuried 
in thirteen months Where nerve suture has occurred in children the nerve 
function comes back more readily than it does in adults Regarding the 
pyarthrosis in a number of cases of suppurative arthritis of the knee at 
Bellevue there was a lesion in either the epiphysis or metaphysis and in all 
of them results were completely satis factoiy by merely diaining the joint and 
not touching the bone When the tension is relieved the lesion m the 
metaphysis or the epiphysis is relieved In one case, however, wheie the 
patient became extremely septic, the leg was amputated and on dissection 
primary osteomyelitis of the epiphysis of the femur was found So one 
cannot say that all cases get good results from meie drainage 

CHOLELITHIASIS 

Doctor Lewisohn presented a man, thirty-five years old, who was ad- 
mitted to Mt Sinai Hospital March 10, 1932 He stated that he had his 
gall-bladder removed for cholelithiasis five years before at another hospital 
After a free interval of eight months the pains recurred, lasting for about 
three weeks Again a free interval followed which lasted two years Recently 
his attacks have recurred every two months with high fever and jaundice He 
was moderately icteric, complaining of upper abdominal pains A scar in the 
nght upper quadrant showed the site of the previous operation No ascites 
The pain gradually subsided However, it recurred about one week later 
Amylase reaction (38) was markedly elevated, as compared to the normal 
figure of 5 to 7 This corroborated the impression of acute pancreatitis 
White blood-cells numbered 35,000 with 90 per cent polymorphonuclear 
Ij^mphocytes 
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X-ray examination of the abdomen showed a large ring-shaped shadow 
near the sacio-ihac synchondrosis, which had the appearance of a gall-stone 
Study of this shadow both by baiium meal and barium enema showed the 
mass to be definitely extra-intestmal 

An exploratory lapai otomy was pei formed through the old scar April 4 
The free peritoneal cavity was entered A large fecohth was found m the 
appendix (Fig 2 ) The appendix did not show any signs of acute inflam- 
mation The appendix was lemoved 

Aftei freeing extensn^e adhesions the common duct was exposed and 
incised About fifty stones were evacuated Some stones were facetted, 
others non-facetted After removal of these stones one large stone was felt 
at the papilla of Vater which could not be pushed upwards This stone was 
removed through a retroduodenal choledochotomy The incision was closed 
m two layers A tube was inserted into the common duct, three packings 
were put around the tube and the abdominal wall was closed 




fecolith in the appendix 


Dr Allen O Whipple said that apparently stones had recurred in this 
patient after cholecystectomy That stones may form in the duct after re- 
moval of the gall-bladder is a ver}"^ unwelcome fact These cases were for- 
merly believed to be rare and 111 actual numbei they are rare, but when they 
do occur they are very trying and distressing Some time ago Doctoi Whipple 
operated on a typhoid carrier and after cholecystectomy removed three large 
stones from the common duct The duct was irrigated carefully and no 
other remnants or detritus could be found The patient remained well for 
eight months and then had symptoms of recurrence At the second operation 
thirty-two facetted stones were removed from the common duct 

A second point of interest was the retroduodenal approach In some cases 
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IS a. very valuable maticeuvre He recalled three cases in which he made 
the incision through pancreatic tissue to get at the duct None developed a 
pancreatitis If the duct is carefully repaired, with drainage from above, this 
is not a dangerous procedure The use of a pliable irrigating catheter is of 
help in some of these common-duct cases The stones can be washed out 
uhen they cannot be palpated At the Presbyterian Hospital these silver 
irrigating catheters are used in cases where there is much detritus, sand 
or stones 

INTRATHORACIC GOITRE WITH GRAVES’ SYNDROME 

Dr Richard Lewisohn presented two cases of intrathoracic goitre with 
Graves’ syndrome 



Ric 3 — ^Intrathoracic colloid goitre 


Case I A uoman, forty-two years old, was admitted to Mt Sinai 
Hospital Februaiy* 3, 1932 She had noticed a swelling of her neck for many 
years She had complained for several months prior to her admission of 
djspncea, palpitation, and nervousness Her present condition prevents her 
from doing any work There ivas evident a large, hard mass on the left side 
of her neck, which had pushed the trachea to the right side The right lobe 
of the thvroid gland could not be palpated X-ray examination showed en- 
largement of the left lobe of the thyroid with considerable calcification The 
mass reached intrathoracically to the arch of the aorta The trachea was 
displaced to the right side of the neck (Fig 3 ) 

After proper Lugolization operation w^as performed under avertin 
anssthesia February 15 Tjpical collar incision The long ribbon muscles 
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of the neck were divided on both sides in order to get proper access A very 
large left lobe presented itself The left upper pole was ligated and cut The 
finger was slipped posteriorly down into the mediastinum and a large, partly 
calcified lobe was lifted out of the superior mediastinum This lobe was 
resected and a packing was put into the mediastinum Closure of wound in 
typical fashion Pathological report calcified adenoma On the day follow- 
ing the operation the patient showed marked auricular fibrillation The 
electrocardiogram showed irregularity due to sinus and also to extra beats 
These symptoms subsided in twenty-four hours The packing was removed 
on the sixth day B M on discharge, 2 per cent When seen recently patient 
stated that she had gained eight pounds and that she is able to work X-ray 
of the chest is absolutely normal 

Case II — A woman, sixty-one years old, was admitted to Mt Sinai 
Hospital October 8, 1932 She had noticed a mass in her neck for forty 
years, with marked loss of weight (fifty pounds) during the last year Four 



Fig 4 — Goitre mass after removal, intrathoracic extension 


months ago, following a fall, she felt oppression in the chest Other symp- 
toms were dyspnoea, tachycardia, and nervousness She was a thin woman 
with a fairly large swelling in the neck and definite auricular fibrillation A 
rontgenogram showed a large mass in the upper mediastinum which extended 
below the level of the aorta and outward beyond the parasternal line Within 
the shadow there are a number of areas of calcification The trachea was 
markedly displaced to the right and compressed X-ray dtagitosis substernal 
thyroid with calcification 

Under Lugolization the B M dropped from 45 per cent to 16 per cent 

Operation November 3 Thyroidectomy Typical collar incision The 
ribbon muscles were split A couple of independent large nodules presented 
themselves The first one to be removed was the middle lobe, which was 
partly resected and partly enucleated It was peach-sized There were two 
independent large masses on the left side The upper mass was resected and 
enucleated The lower mass extended deeply into the mediastinum After 
ligation of the left superior polar vessels this large mass was gently pulled 
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out of the chest, adhesions were carefully divided and the mass was enucleated 
A large packing was put into the cavity in the mediastinum and the wound 
was closed in typical fashion (Fig 4 ) The right lobe was not disturbed 
Ansesthesia uneventful The patient appeared very sick for three days after 
the operation The temperature went up to 106° She was stuporous and 
had urinary incontinence She was not restless Marked fibrillation per- 
sisted during this sharp post-operative reaction Following these anxious 
days she made a good recovery The packing was removed on the fifth day 
A large sacral decubitus healed under conservative treatment 

Laryngological examination showed a left recurrent paralysis Her voice 
IS good 

A recent X-ray examination shows a marked decrease in the size of the 
mediastinal shadow The trachea is now nearly in the middle line There 
are still some calcified areas present on the right side They may be due to 
an extension of the right lobe into the upper mediastinum 

Dr Emil Goetsch said he had never seen an exophthalmic goitre that 
was intrathoracic He wished Doctor Lewisohn would explain what he meant 
by Graves’ syndrome in these cases, and whether he was not dealing with 
toxic adenomata The speaker did not think the syndrome associated with 
toxic intrathoracic goitre as in these cases shown was similar to that seen in 
Graves’ disease or exophthalmic goitre There are no eye signs, no thrills 
or bruits in the gland and there is an absence of many other evidences of 
disorder in the sympathetic nervous system One does, however, find hyper- 
plastic tissue associated with toxic adenoma and this tissue may be respon- 
sible foi mild eye signs but the diffuse general hyperplasia of the thyroid 
gland so characteristic of Graves’ syndrome is absent 

Dr William Barclay Parsons said in reference to the nerve weakness 
following operation in the second case. Doctor Lewisohn had not mentioned 
if the patient had received a laryngeal examination before the operation 
This IS of great importance, not only to prove that the cord paralysis existed 
prior to the operation, but also because hoarseness at times is due to paralysis 
of the nerve on the opposite side from the tumor In such a circumstance, 
extra care must be used not to damage the nerve supply on the side of the 
tumor, which would result in a bilateral nerve palsy In any doubtful case, 
operation under local anassthesia is indicated In reference to technic, m 
Pemberton’s original article in the Archives of Surgery, vol 11, p i, January, 
1921, there is a clear exposition of the safest technic First of all, adequate 
exposure is essential, and secondly, the attack on the gland is planned to 
avoid bleeding from the inferior group of vessels He points out the danger 
of inserting the finger into the thorax to pry up the tumor mass, which prac- 
tice may be followed by bleeding m the depths while the thoracic aperture is 
blocked by the goitre Any one who has suffered this distressing experience, 
and has followed Pemberton’s technic, will never go back to the other method 

Doctor Lewisohn, in closing the discussion, replied to Doctor Parsons 
that the larynx was examined before operation in the sixty-one-year-old 
patient, in which there was a post-operative paralysis of the left vocal cord 

293 



NEW YORK SURGICAL SOCIETY 


These cases of intrathoracic goitre look more dangerous before operation 
than they really are A laryngologist is always present at the operation and 
is ready to introduce a bronchoscope immediately, if it should be necessary 
Pemberton pointed out the value of immediate ligation of the upper pole 
in order to be able to lift up the mass out of the mediastinum, whereas Lahey 
added the procedure of slipping the fingers along the posterior wall of the 
adenoma and thus separating it carefully from the surrounding tissues m the 
upper mediastinum 

In answering Doctor Goetsch’s question Doctor Lewisohn stated that these 
two cases belonged chnicall}'^ to the group of hyperthyroidism in spite of the 
fact that the pathological report classified them as colloid adenomata Both 
cases were admitted with an elevated B M The second case not only showed 
marked fibrillation during hei pre-operative stay in the hospital, but had a 
severe post-operative reaction with high tempeiature and unconsciousness 
extending over a number of days A clinical picture not seen in non-toxic 
goitres 

LARGE INTRATHORACIC GOITRE 

Dr Richard Lewisohn presented a woman, forty-three years old, who 
was admitted to hospital December 21, 1932 She had noticed a swelling of 
the neck for seventeen years Considerable dyspnoea was noted in the last 
few years The patient did not present symptoms of thyrotoxicosis The 
swelling of the neck was very large B M -f- 3 per cent It was evidently a 
large colloid goitre occupying the right lobe, left lobe, and the isthmus 
X-ray examination of the chest showed a dense shadow which extended 
downward fiom the root of the neck into the thorax and below the aortic 
arch for a distance of about one and one-half inches This is probably a large 
substernal thyioid which has depressed the aoitic arch 

Under avertin ansesthesia a long incision was made at the lower part of 
the neck Skin flap was pushed back and the long muscles of the neck were 
split on both sides Right lobe was then brought forward, and the upper 
pole was ligated The right lobe did not extend into the thorax The left 
upper pole was then freed and ligated This pole was cut distal to the liga- 
ture The left lobe extended down into the mediastinum In order to be 
able to mobilize this lobe, the large isthmus was cut through between clamps, 
the trachea was laid bare, and the right lobe and the isthmus resected, leaving 
only a small amount of goitre tissue behind After removal of the right lobe 
and the isthmus, it was possible to mobilize the left lobe sufficiently so that 
the hand could be carried along its posterior aspect down into the mediastinum 
and the intrathoracic part of this goitre could thus be lifted up without incur- 
ring any bleeding The left lobe with its intrathoracic extension was then 
resected, leaving a small stump behind on the left side The stump on the 
right side was then sewed over with a few interrupted stitches The left 
stump was not sewed over as it was very small Hemostasis was complete 
Bronchial collapse did not occur after the removal of this huge goitre Breath- 
ing was unimpaired A packing was put into the upper mediastinum The 
muscles were sutured with catgut and the skin closed with clips 

The post-operative course was uneventful aside from transitory fibrilla- 
tion on the second day after operation, which subsided without medication 
The packing was removed on the sixth day post-operative 
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SURGICAL CONDITIONS OF THE SUBDELTOID BURSA 

Dr James Morley Hitzrot read a paper with the above title for which 
see page 273 

Dr Henry W Cave asked Doctor Hitzrot how long one should wait 
after the acute stage of the bursitis had subsided before operation was indi- 
cated Also Doctor Cave felt that in many of these cases the bursitis would 
clear up without operation About four years ago Doctor Cave saw a man 
with bilateral subdeltoid bursitis, X-iays demonstiated calcification in both 
bursse The man refused any operative interference being at the age of sixty, 
and after a twelve-months’ period other X-rays were taken and showed that 
the calcification of the bursa had disappeared, the patient being entirely free 
of pain or distress of any kind Another instance of a left subdeltoid bursitis 
came under Doctor Cave’s observation Calcification had taken place in this 
bursa No operation was performed X-rays were taken every three months 
and at the end of about eight months calcification had disappeared and the 
man was completely free of all symptoms Doctor Cave admits that there 
are certain types of buisitis requiring operation, especially where bony frag- 
ments have been pulled off around the joint , but he feels many of these cases 
clear up without operative intervention 

Dr Edwin Beer asked Doctor Hitzrot in what percentage of subdeltoid 
bursitis cases he thought an operation should be done Apparently he has 
operated on a considerable number of these cases, whereas Doctor Beer felt 
that conservatism in the treatment of this condition was the proper attitude 
to take Wet dressings, gentle massage and diathermy with abduction treat- 
ment as recommended by the late Walter M Brickner usually relieved these 
patients of their symptoms The cases of bilateral calcification are often 
encountered without any symptoms, and frequently one sees symptoms on 
one side, though the calcification may be more marked on the other side and 
absent on the side on which the disability and pain are manifest As Doctor 
Beer recalled it, Doctor Brickner originally was also rather radical and had 
operated upon these cases of calcification in the subdeltoid bursa Before he 
died, he was much more conservative, and operated very rarely for this con- 
dition With this conservative attitude Doctor Beer was in complete harmony 

Dr Donald Gordon wished to know what indications were required for 
operating In the largest calcified bursa he had ever seen he had believed 
operation was required but this was not done and the physician who showed 
the case to him had later reported that it disappeared in one week after three 
diathermic treatments Doctor Gordon also wanted to know what treatment 
was given post-operatively He had seen a case with bilateral calcification 
One side was operated on but became infected The patient refused opera- 
tion on the other side and had to receive other treatment It is eas}^ to operate 
on these cases but it is not easy to find the calcification and if an^^thing goes 
wrong one leaves as much pathology as one approaches Operations on these 
cases should undoubtedly be done only by a man with considerable experience 
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Doctor Hitzrot, m closing the discussion, said that his attitude toward 
treatment of these cases was like that of others who had operated on them 
for many years, but do not operate on as many now He did not operate 
on the acute cases m which there is a calcium deposit under the floor of the 
bursa It is not unusual to have cases recover that use no treatment other 
than a simple electric pad There are cases that may or may not show the 
deposit but later, on taking another X-ray, the calcarious deposit will be 
found If the patient is left alone and given graded exercises many of these 
deposits will disappear, and operation is not necessary The group that re- 
quire operation have recurring attacks with residue left for years and recurring 
disability In these the deposit does not disappear In the former cases one 
may be conservative , it is in the cases with recurring attacks with recurring 
disability that one must operate With regard to massage it is contra- 
indicated because it is extremely painful and makes them worse Five of the 
cases in this series were physicians, all of whom had had diathermy, and they 
said it was so painful they were sorry they ever tried it Doctor Hitzrot said 
he had nevei seen any relief from diathermy Hot moist dressings m the 
early, and in the late cases hot dry heat is more comforting than diathermy 
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TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

\ STATED MEETING HELD JANUARY 2, 1933 
The President, Dr John Speese, in the Chair 
\ Calvin M Smyth, Jr , M D , Recorder 

ADRENAL TUMOR PRODUCING THE ACHARD-THIERS SYNDROME 

‘Dr Thomas A Shallow called attention to certain clinical and patho- 
logic manifestations occurring as a result of disorder of the adrenal glands 
Much confusion still exists as to the exak. pathology present in this dis- 
order He wished to particularly emphasize that the Achard-Thiers syn- 
drome occurs primarily from disorder of the adrenal gland and that the 
other ductless glands are secondarily involved as a result of dysfunction 
of the adrenal 

Hypernephromata springing from adrenal rests situated m the kidney 
are never associated with any sex variations Abnormalities m sex de- 
velopment and genital malformations are not limited exclusively to adrenal 
cortical hypersecretion Other ductless glands are credited with the power 
of producing abnormal sex manifestations either in the presence of tumor or 
hypersecretion When abnormal sex deformities are present, due to pituitary 
and pineal glandular disturbances, there are associated with the sex phe- 
nomena other clinical manifestations which identify the origin of the disease 
Physiologic variations in the size and morphology of the adrenal cortex 
have been observed by Stilling in his study of animals during the breeding 
season Hager noticed m humans during pregnancy an increase in the 
amount of hair on the face and body which he attributed to adrenal cortical 
enlargement Atrophy of the adrenals associated with loss of hair, diminu- 
tion in size of the uterus and ovaries and cessation of menstruation have been 
observed by Karakascheff and Weisel Karakascheff reported the case of a 
mother of two children, who at the age of twenty-seven ceased menstruat- 
ing and died at thirty-nine At post-mortem there was no hair on the 
axilla or mons The uterus and ovaries were very small and the suprarenals 
almost entirely absent Weisel describes a girl, aged eighteen, without 
genital or axillary hair At post-mortem both adrenals were very small 
Microscopically the cortex of the adrenal was normal, but there was noticed 
a general atrophy of the whole chromaffin system 

The pathologic manifestations of adrenal disorders are 
(i) Pseudohermaphroditism This is always a congenital defect, the 
result of some change m embryologic development It is associated with 
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changes in body structure and changes resembling the external sex organs 
of the male type and mtei nal sex organs of the female 

(2) Adrenal precocity occurs as the result of tumor in either the male or 
female child during the fiist decade 

When the tumor occurs m a male child there are no female sex charac- 
ters but an increase in masculinity This is manifested by increase in 
strength, increase m stature, development of hirsutism and enlargement of 
penis and testes This is well exemplified in a case reported by A Dingwall 
Fordyce, occurring in a child two years old The baby was healthy at birth, 
breast fed for fifteen months He weighed 9% pounds at birth and 42 
pounds at eight months He never ailed and became fat and strong At 
the age of six months, the mother noticed that there was hair on his pubis 
and that his penis was very big At the age of eight months a rash was 
observed on his back which persisted and gradually spread He had a deep- 
toned voice and he walked at the age of twenty months Shortly after this 
period, he carried a bucket of coal weighing 18 pounds His systolic 
pressure was 80 mm and diastolic pressure 50 mm A left adrenal tumor 
the size of an orange was removed The microscopic examination showed 
the neoplasm to be an adrenal tumor 

From this it will be gathered that even at the early age of two years, 
adrenal tumor in the male is associated with increase in strength and the 
development of sex characteiistics of abnormal propoition 

When an adrenal hypersecretion occurs in the female before the age 
of puberty, the child loses the female characteristics and assumes those of the 
male , the enlarged clitoris resembling a penis , the development of pubic 
and axillary hair and precocity 

(3) Adrenal virilism occurring after maturity, according to Gordon 
Holmes, is manifested by 

(a) Atrophy of the uterus and overgrowth of the clitoris 

(b) Disturbance of sex functions, manifested by cessation of menstrua- 
tion 

(c) Physical changes — loss of erotic feelings and lack of modesty 

The belief that adrenal tumors cause sex variations m male and female 

IS confirmed by the improvement and the cures resulting from the removal 
of the tumors In the cases reported by Gordon Holmes, Fordyce and others, 
there was return of normal sex characters and function 

(4) Achard-Thiers symptom complex varies considerably from the other 
syndromes previously described In this syndrome the pathologic process 
primarily involves the adrenal in the form of hyperplasia There is asso- 
ciated with adrenal hyperplasia a polyglandular disturbance Achard Thiers 
classified this syndrome as “diabetes of bearded women ” At post-mortem, 
not only do the adrenals show hyperplastic change but also there is associated 
other ductless gland pathology, namely, pericanalicular sclerosis of the pan- 
creas with increase in the islets of Langerhans, ovarian sclerosis and atrophy, 
cirrhosis of the liver and colloid hypersecretion of the thyroid, the pituitary 
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gland being normal The chief symptom of this syndrome is hypertrichosis 
of the face of masculine distribution The other signs of virihsm are not 
present — the breasts and external genitalia are normal, the internal genitalia 
being characterized by disturbance of menstruation There is usually amenor- 
rhea or irregular menstruation These individuals are obese, have gly- 
cosuria and a decreased carbohydrate tolerance Hypertension is observed 
These authors were of the opinion that the adrenal changes played an im- 
portant part m the etiology of this condition, but were probably not the 
primary cause (Gloucester, Hill and Greenfield ) As an illustration of 
this condition the speaker reported the following case 

A white female aged twenty-seven, single Chief complaints Obesity 
of face and lips, one year duration, superfluous hair over the body, one 
year duration , weakness of arms and legs, seven months duration , lan- 
cinating pains in the arms and legs, four months duration, palpitation of 
the heart and swelling of the ankles , enormous appetite, two months duration 

Physical examination — Aside from the above group of symptoms the 
physical examination was essentially negative, except that at times the 
patient complained of a dull boring pain m the left hypochondrium and 
loin Because of her obesity the tumor was not palpable The X-ray 
examination disclosed a large kidney on the left side The X-ray of the 
skull showed normal sella turcica 

Laboratoiy findings — Blood pressure ranged from 140 to 220 Urinary 
examination negative for diseases of the kidneys The blood chemistry 
showed no marked variations from the normal, except for a high carbo- 
hydrate tolerance (278 at the end of two and one-half hours) The breasts 
and external genitalia were normal Pelvic examination by Dr P Brook 
Bland disclosed no abnormalities 

The syndrome manifested by this patient resembles closely the Achard- 
Thiers syndrome but differs m some respects Achard-Thiers questioned 
the primary site of the etiologic factor They believed it to be due to 
adrenal hyperplasia This patient had a primary malignant tumor which 
caused the symptom complex She likewise differs from the Achard-Thiers 
group in that metrorrhagia with irregular menstruation was a prominent 
symptom She was even operated upon for the control of metrorrhagia An 
additional variation is the presence of a high carbohydrate, tolerance While 
these differences may be differences in degree, they are not differences 
m fact, they emphasize the primary site of the pathologic lesion (adrenal 
disorder) (Fig i ) 

Successful removal of the adrenal tumor was not followed by the im- 
provement anticipated The patient left the hospital in excellent condition 
and was readmitted under Dr Reynolds Griffith five months after the 
operation While in the hospital the patient still complained of weakness, 
palpitation, lightning pains in the extremities and obesity The pati,ent 
then became glycosunc The urinary sugar daily present ranged from 
3 per cent to 9 per cent Secondary anemia appeared There were changes 
in the size, shape and staining characteristics of the red blood cells The 
X-ray examination disclosed metastases to the lungs (Fig 2 ) 

From these obsserr ations the speaker concluded that, (i) the Achard- 
Thiers syndrome is not always associated with adrenal hyperplasia but 
adrenal tumor can produce this s^^mptom complex, (2) glycosuria was a 
late manifestation m this patient, it was not in evidence until after the 
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removal of the tumor, (3) apparently low grade malignant tumor, well 
encapsulated, metastasized early, even in the presence of apparently com- 
plete removal, (4) metastatic growths are capable of continuing this symp- 
tom complex after the removal of the tumor 

The pathological examination of the tumor removed showed the specimen to con- 
sist of two, somewhat irregularly shaped, rather soft nodular masses of tissue, which 
together weigh 67 gms The two masses were separated after removal of the tumor 
One mass is slightly larger and is somewhat bean shaped, measuring 6^4 bj 4^ by 4 
cms It IS encapsulated, rather soft, nodular on the surface and contains a small 
amount of attached fat and ragged tissue On one surface there is a cavity where the 
other part of the specimen had been continuous with this On section, it is composed 
of a light yellowish, homogeneous tissue which forms distinct nodules in places One 
nodule which seems to be encapsulated is composed of much lighter >ellow tissue than 
the surrounding tissue, and measures 2j4 cms m diameter Small areas are soft and 
seem to be undergoing necrosis The other mass which measures 5j4 by 4 by 214 cms , 
is also rather soft, nodular and of a darker browmsh color than the first described 






Fig I Fig 2 

Fig I — Adrenal tumor remo%ed at operation Complete opera ti\e reco\er> 

Fig 2 — Showing metastatic nodules in the lungs present fi\e months after the removal of the 
tumor X ra> of lungs negative at time of operation 


one On section, this tissue is very friable, solid and is composed of this homogeneous 
brownish liver-colored tissue throughout 

Histology — Examination of sections from the larger of the two masses of tissue 
reveals that it is composed of large, rather clear cells, with relatively large faintly 
staining nuclei and a large amount of clear cytoplasm These cells are arranged to 
form distinct nodules These is comparatively little intracellular fibrous tissue present 
and only in small areas is there a suggestion of the normal arrangement of the rows 
of cells seen m the adrenal cortex For the most part, the cells have no characteristic 
arrangement but are loosely held together by a small amount of fibrous tissue stroma 
m which there are numerous small blood vessels In some areas the large clear cells 
predominate and m other areas the cells are small and the cytoplasm contains more 
granular material This mass has a very definite capsule but clumps of the cells can 
be observed in the fibrous capsule The growth is very vascular in areas with rather 
large, endothehal-lined spaces separating clumps of the tumor cells Small areas of 
necrosis are scattered throughout the tissue 

The small separate mass is composed of somewhat similar cells, but these cells are 
not so large, the cytoplasm is more granular and contains more pigment and groups 
of the cells m areas are distinctly oxyphilic No medullary cells were observed in 
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any of the sections examined from either mass of tissue, and sections from 8 blocks 
of tissue were examined from various portions of the two specimens 

The growth seems to be composed entirely of the cortical cells and in some areas 
the cytoplasm of the cells contains much more pigment and is much more granular 
than m others, giving the difference m color Because of the lack of orderly arrange- 
ment and the distinct nodules, the lesion is considered to be neoplastic rather than a 
hyperplasia While the mass seems definitely encapsulated from the rather bizarre ap- 
pearance and arrangement of the cells m areas and the vascular nature of the growth, it 
probably should not be considered entirely benign Diagnosis — Adenoma of the 
adrenal cortex 

The speaker said that the case of adrenal tumor just presented is a 
clear-cut well-defined illustration of Achard-Thiers syndrome While there 
may be a question of pituitary involvement m some of the reported cases 
of adrenal tumor, other clinical manifestations are likewise present which 
denote the existence of other associated ductless glands 
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EFFECTS OF RONTGEN RADIATION OF THE THYROID PARATHYROID 
GLANDS UPON THE GROWTH OF A GIANT-CELL TUMOR OF THE RADIUS 

Dr George W Wagoner presented a thirty-one-year-old white man 
who had been undei treatment for a proven giant-cell tumor involving the 
distal end of the left radius Surgical removal of the tumor and intensive 
local X-ray irradiation of the tumor-bearing area failed to prevent recurrence 
of the growth Amputation at the mid-forearm was advised Before re- 
sorting to this radical procedure the patient was studied from the stand- 
point of his calcium-phosphorus metabolism It was found that the blood 
calcium was markedly increased (159 mg per 100 cc ) and blood -phos- 
phorus was normal (4 mg per 100 cc ) Though no thyroid or parathyroid 
mass was grossly demonstrable the patient was given over a period of fifteen 
days and in 5 divided doses eiythema doses of X-ray irradiation to the 
thyroid area 

Following this irradiation the local wrist pain disappeared, the mass be- 
came less fluctuant and decreased in size and the blood calcium and phos- 
phorus content giadually approached a normal level and relation Associated 
with these changes the basal metabolic rate fell from plus 4 before thyroid- 
parathyroid irradiation to minus 24 six weeks after completion of irradia- 
tion Seven months after completion of irradiation the basal metabolic rate 
had risen to minus fouiteen Serial rontgenograms showed a progressive 
calcification of the tumor mass The patient was able to resume his work 
without disability foui weeks after completion of local thyroid-parathyroid 
irradiation 

An examination made seven months after glandular irradiation found 
the calcium-phosphorus relationship and blood content to be approximately 
normal, the tumor site to be completely and densely calcified and the patient 
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free from pain and local disability excepting for slight limitation of wrist- 
jomt motion 

Dr Thomas A Shallow said that from the improvement presented in 
Doctor Wagoner’s paper there does not seem to he very much doubt of 
the beneficial eflfect of the X-ray in conti oiling hyperparathyroidism One 
must question the advisability of the use of the X-ray in this disorder if 
there was a palpable thyroid gland present In event of the presence of a 
definitely palpable tumor it would seem better to remove the parathyroid 
gland rather than to subject the thyroid and all of the parathyroids to the 
effect of X-ray therapy 

Dr George Wagoner said that this single case does not prove that 
parathyroid irradiation will cure giant-cell tumor nor did he intend that 
such inference be taken Several other cases of giant-cell tumor are now 
under treatment by parathyroid ii radiation alone The progress being made 
in these cases is extremely gratifying As to the preference for irradiation 
as opposed to parathyroidectomy, he feels that the former is preferable m 
as much as it is possible to grade the dosage and hence control the degree 
of “dampening” of parathyroid hyperfunction Furthermore irradiation can 
be repeated at fiequent intervals over long periods of time if necessary The 
simple procedure of irradiation is preferred by patients to that of operative 
removal of the parathyroids 

REVIEW OF FORTY-TWO CASES OF CARCINOMA OF THE BREAST 

Dr George M Dorrance presented a preliminary report on an analysis 
which he had made in 42 cases of carcinoma of the breast treated by ladical 
operation These patients had been operated upon in a number of clinics, 
eventually coming under Doctor Dorrance’s care at the American Oncologic 
Hospital whither they had been sent on account of recurrence Doctor 
Dorrance was presenting his report at this time without comment on 
recommendations as to the best plan of treatment to be adopted in breast 
cancer He was reserving his opinion until a more complete study of the 
data had been made This will be presented at a future meeting of the 
Academy 

SURGERY OF DIABETIC GANGRENE 

Dr Eldridge L Eliason pronounced the annual oration on the the above 
entitled subject for which see page i of the July, 1933', issue of Annals of 
Surgery 



TRANSACTIONS OF THE NEW YORK SURGICAL SOCIETY AND 
THE PHILADELPHIA ACADEMY OF SURGERY 

JOINT MEETING HELD FEBRUARY 8, 1933, AT BELLE^UJE HOSPITAL, 

NEW YORK CITY 

LUMBAR SYMPATHETIC NEURECTOMY FOR HIRSCHSPRUNG’S 

DISEASE 

Dr Edward J Donovan presented a man, aged twenty-four years, who, 
m May, 1921, when twelve years old, was first admitted to St Luke’s Hos- 
pital, New York, complaining of constipation since birth X-ray at that 
time disclosed a dilatation of the colon, but it was thought to be acquired 
rather than congenital m spite of the fact that no cause for it could be found 
He was discharged eighteen days later on cascara and milk of magnesia, and 
It was stated m the discharge note that his bowels were moving well He 
was readmitted one year later with fecal impaction and a history that for 
several months past his bowels had moved only once or twice a week Im- 
paction was removed , X-rays taken showed that the sigmoid and descending 
colon were very large July 22, 1922, Doctor Bolling removed twenty-four 
inches of the sigmoid and did a side-to-side anastomosis Convalescence was 
uneventful He was discharged twenty-two days later with satisfactory bowel 
movements as result of a daily enema Pathological diagnosis of the colon 
was megacolon All the muscular coats weie hypertrophied 

Three years after this operation he was again admitted with fecal im- 
paction He had felt improved for tivo years after his operation, but now 
his condition was just as bad as ever An X-ray taken at this time was re- 
ported as showing great dilatation of the colon He was also shown by 
Doctor Bolling at the New York Surgical Society about this time to demon- 
strate the fact that he believed resection m these cases was hardly worth 
while as the condition recurred promptly m the remaining colon 

January 15, 1932, he was admitted on account of a fecal impaction which 
was so great that it was necessary to give him an ether ansesthetic to remove 
the impaction His X-ray at this time showed the rectum and sigmoid tre- 
mendously dilated with considerable dilatation of the descending, transverse 
and ascending colon February 9, 1932, a sympathectomy was done There 
were many adhesions around the site of his previous operation which it was 
necessary to dissect The sigmoid and rectum were so large that it was 
necessary to mobilize them to remove them from the field of the contem- 
plated sympathectomy This operation was done under spinal ansesthesia 
wdiich W'as a great help in keeping the large intestine out of the field of opera- 
tion The peritoneum in the mid-hne of the posterior abdominal wall w'^as 
incised directly over the bifurcation of the aorta This incision was carried 
dowmvard o\er the brim of the pelvis to the left common iliac vein and up- 
w^ard to the origin of the inferior mesenteric artery The pre-sacral nerve 
w^as then found just to the right of the left common iliac vein In 80 per 
cent of the cases that ha^e been operated upon, the pre-sacral nerve exists 
as three trunks In 20 per cent of the cases, these three trunks are fused 
to form a single nerve This is the condition, a single trunk, that existed 
in this case The pre-sacral nerve was then cut below'^ just before its entrance 
into the h}pogastnc ganglia, and dissected upw'’ard to the origin of the in- 
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fenor mesenteric artery as this is the method recommended m finding the 
inferior mesenteric nerves which he one on each side of the inferior mesenteric 
artery In this dissection from below upward, the connecting branches from 
the third lumbar ganglia are divided as they pass beneath the common iliac 
arteries Branches from the first and second lumbar ganglia are then severed 
as the nerve is traced upward About one inch of each inferior mesenteric 
nerve was then resected with the pre-sacral The incision in the peritoneum 
was then closed and the abdomen closed m layers He had a slight upper 
respiratory infection with a troublesome cough that bothered him quite a 
little but it was not considered post-operative pneumonia His convalescence 
was otherwise most uneventful On the third day after operation he received 
his first enema which was expelled with much force He was very much 
pleased with this result and stated of his own free will that it was the first 
time in his life that he could remember being able to expel an enema He 
was given half an ounce of mineral oil 1 1 d and a daily enema for the twelve 
days that he was in bed with equally good results each day His bowels 
moved spontaneously before he received his enema the first day that he was 
out of bed He has had mineral oil only since he left the hospital and has one 
or two very satisfactory bow^el movements every day 

Case II — A tw^elve-year-old Jewish girl w'as admitted to the Babies 
Hospital, November 17, 1932, for the second time with complaints of abdomi- 
nal distention, vomiting and failure to move her bowels for the past several 
days She w^as a known case of Hirschsprung’s disease, the diagnosis having 
been made when she was three days old She was one of twins, the other 
twin having died at the age of three days, probably from the same condition 
as her abdomen was very much distended, and she had passed nothing by 
rectum * 

Since birth this patient, whom he presented, has had to have a daily 
enema ivith frequent cathartics and mineral oil In spite of this treatment, 
she has often gone several days without having a bow^el movement Three 
years ago, she was also under treatment for intestinal obstruction due to 
impacted fseces By means of numerous hot oil enemata, colonic irrigations 
and the manual removal of fasces, the obstruction w^as relieved Operation 
w^as advised at this admission, but was refused Since that time she has been 
seen frequently in the clinic 

A sympathectomy was done December 6, 1932, a resection of the pre- 
sacral wnth both inferior mesenteric nerves in the usual manner by incising 
the peritoneum in the mid-lme over the promontory of the sacrum The pre- 
sacral nerve, wdiich existed as one single cord, was picked up in the region 
of the left common iliac vein, and dissected upward to the inferior mesenteric 
artery where about one inch of each inferior mesenteric nerve was removed 
with the pre-sacral 

The patient had an uneventful convalescence, had a spontaneous bowel 
movement on the thirteenth day after operation, and was discharged from 
the hospital on the seventeenth day at wdiich time she was able to expel an 
enema forcefully 

It IS now' two months since her operation Her bowels are moving once 
or twice a day, and she is having nothing but mineral oil twice a day by 

* These cases were reported as Hirschsprung’s disease by Dr Joseph Popper in 
the New York Medical Journal, December 25, 1920 He was the physician who attended 
her since she was three days old 
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mouth A barium enema a few days ago shows considerable decrease m the 
size of the colon The patient has gamed weight, her abdomen is very much 
smaller, and she is feeling better than she has felt in years 

Dr Edward W Peterson (New York), said that three cases of 
Hirschsprung’s disease had been subjected by him to lumbar sympathectomy 
since January, 1932 In the first and third cases the pre-sacral, the inferior 
mesenteric nerves, and the left lumbar ganglia were resected , in the second 
case the pre-sacral and inferior mesenteric nerves, as recommended by 
Rankin, were resected The relief of symptoms was most gratifying in all 
three cases He had reported these cases on November 9, 1932, before the 
New York Surgical Society One of these cases, the most advanced and the 
least promising, had movements on February 2, 1932 At the present time 
the bowels are moving normally and naturally each day without any medica- 
tion, and his abdominal distention is no longer present The apathy and lassi- 
tude, so pronounced before operation, have entirely disappeared He has 
gained twenty-five pounds in weight, and several inches in height His gen- 
eral health is excellent and his whole outlook on life has improved 

Hirschsprung, in 1886, described the disease which has since borne his 
name as “a condition of congenital high-grade dilatation of the colon, with 
thickening of all its tunica, especially the tunica musciilaris, and retention 
of large quantities of fecal matter ” The dilatation and hypertrophy may 
affect a part of or the whole of the large bowel To the cardinal symptoms — 
dilatation of the colon, abdominal distention and obstipation — may be added 
languor, apathy, loss of weight, anaemia and general muscular weakness 
Occasionally there may be abdominal discomfort, vomiting, fever, and evi- 
dences of auto-intoxication Usually when diarrhoea occurs it is merely 
the overflow of fecal retention 

The treatment of idiopathic dilatation of the colon in the past, by both 
medical and surgical measures, has, for the most part, proved unsatisfactory 
Following the work of Hunter and Royle, of Sydney, Australia, Wade and 
Royle, in 1927, reported a case of Hirschsprung’s disease, treated by ramisec- 
tion of the lumbar sympathetic ganglia, with excellent results Later Judd, 
Adson, Rankin, Learmouth, of The Mayo Clinic, Wade, Robertson and 
others gave encouraging accounts of their experience with this operation 
There were no deaths recorded All cases, it seems, were benefited and the 
end-results, in properly selected cases, were “spectacular ” (Rankin ) 

There are many theories as to the cause of Hirschsprung’s disease, which 
will not be discussed here It seems probable that the underlying factor is 
neurogenic, for there is definite neuromuscular imbalance and dysfunction, 
and the colon seems incapable of emptying itself of the large fecal accumula- 
tions Section of the lumbar sympathetic nerves causes a break in the hyper- 
active inhibitory control The relative safety of the operation and the highly 
giatifymg results obtained by a number of surgeons make this procedure 
the method of choice in the treatment of properly selected cases of megacolon 
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Dr Thomas A Shallow (Philadelphia) said that since 1886 when 
Hirschsprung first wrote his article on this condition, which bears his name, 
there has been a gradual understanding of the pathological lesion It is 
accepted, by most, that Hirschsprung’s disease originates as a result of some 
intrinsic disturbance in the wall of the colon, at the junction of the sigmoid 
and rectum As a result of this disorder the sigmoid, some of the colon and 
indeed, in some cases, all of the colon becomes hypertrophied, thickened and 
elongated The management of this condition from the time of its description 
to the year of 1923 was more or less haphazard Appendicostomy, ilio- 
colostomy, colectomy and resection of the bowel were performed Because 
of the relatively high mortality by these methods of treatment many patients 
selected the medical plan of treatment 

In 1923, Royle wrote his epoch-making article on the surgical treatment 
of the sympathetics to control this disorder Royle believed that the removal 
of the second, third and fourth lumbar sympatbetics removed the inhibitory 
influence of the sympathetic nerves That this belief was founded on fact 
there is no question, numerous cases in literature and some done by myself 
certainly justify this operation However, with the increase in our knowledge 
of the sympathetic nerve system, and with the disease in question, it was 
found that the lesion was not limited to the sigmoid but also involved, in 
most cases, the descending colon 

In 1927, Wade, of Australia, developed a new operation for the manage- 
ment of this condition, it was his belief, and tins belief has been fortified by 
subsequent observers, that it was unnecessary to subject the individual to the 
extensive operation of ganglionectomy It is now known, conclusively, that 
the sympathetic inhibitory nerve fibres to the descending colon have their 
origin in the upper sympathetic ganglia, the semilunar and the celiac plexus, 
from these plexuses the sympathetic fibres pass along the aorta from the 
superior mesenteric to the inferior mesenteric artery Between these two 
structures the sympathetic neive system is known as the intermesenteric 
plexus It IS from this plexus that the inferior mesenteric nerve has its origin 
The distribution of the inferior mesenteric nerve is to the middle and 
descending portion of the colon Not only does the colon receive the sym- 
pathetic nerve supply, of the inferior mesenteric nerve, but it also receives, 
from the second, third and fourth lumbar ganglia, the pre-sacral sympathetic 
nerve The method of formation of the pre-sacral nerve is interesting from 
an anatomical standpoint but from a surgical standpoint it is no more im- 
portant than the inferior mesenteric ner\e 

Therefore, the plan of procedure for the treatment of Hirschsprung’s 
disease, which includes the removal of the inferior mesenteric nerve and the 
pre-sacral nerve, is based on sound anatomical and physiological facts 

Doctor Peterson added that at present one did not know how much 
or how little to do m resecting the lumbar sympathetic nerves in Hirsch- 
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sprung’s disease Wade advocated, through a long incision m the flank, an 
extra-peritoneal division of the mesially directed branches and the mam chain 
Itself below the fourth lumbar ganglion Judson and Adson have advised, 
through a transpentoneal operation, the resection of the second, third and 
fourth lumbar ganglia on both sides Rankin and Learmouth believe that 
resection of the pre-sacral and the inferior mesenteric branches will sever all 
the nerves to the parts of the bowel chiefly affected, thus avoiding the minor 
disadvantage of disturbing the neurovascular supply of the lower extremities 

Dr Frederick A Bothe (Philadelphia), said that surgeons who prefer 
the operation that Doctor Donovan has employed in these two cases, to lumbar 
ganglionectomy, believe that the nerve section is limited to the actual fibres 
supplying the intestine, that this procedure insures the interruption of all the 
fibres reaching the distal part of the colon from the thoracico-lumbar sympa- 
thetic outflow The anatomical and physiological reasoning is that first we 
may attempt to diminish the dilatation of the colon, and leave its motor nerves 
m less disputed control by division of the inferior mesenteric nerve, and 
attempt to relieve any opposition to the expulsion of the contents of the 
bowel offered by the internal sphincter of the anus, by the division of the 
pre-sacral nerve 

The lower end of the pre-sacral nerve should be clamped before it is cut, 
to avoid hemorrhage Should hemorrhage occur, difficulty may be ex- 
perienced in controlling it, and damage to the pelvic plexus and sacral nerves 
may result Injury to the pelvic plexus may result m disturbances of micturi- 
tion, and injury to the sacral nerves may result m a disturbance of the reflex 
of defecation He reported a case which was operated upon by Doctor Speese 
at the Presbyterian Hospital in Philadelphia 

The patient, G H , was born in the maternity department of the Presby- 
terian Hospital in 1929 After birth the child did not take feedings well, 
vomited considerably, and abdominal distention gradually developed The 
bowels moved with difficulty and even rectal irrigations were not very success- 
ful Rectal examination re\ealed a stricture which felt like a membranous 
band just at the tip of the little finger A catheter was introduced with 
difficulty past this constriction A copious evacuation of foul fecal material 
was obtained and an abundance of gas was passed with total relief of disten- 
tion A barium enema was given with the catheter in place, and it showed a 
marked degree of dilatation of the entire colon Subsequently, the infant 
proctoscope was passed its full length, no evidence of obstruction was found, 
and the mucosa appealed normal The child remained in the hospital for a 
period of five months On a few occasions it had a natural bowel movement, 
but daily stienuous colonic irrigations were necessary for a complete evacua- 
tion The child was thought to be too young to consider sympathectomy at 
this tune, so the mother was taught how to give a colonic irrigation and con- 
tinued this treatment after dismissal from the hospital Two months later 
the child was readmitted to the hospital, as home conditions were most un- 
satisfactory and the mother was unable to care for the child properly Under 
hospital management and blood transfusions the general health improved 
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He became more alert and active and gamed m weight, but the abdominal 
distention became progressively more pronounced and successful evacuations 
became more difficult to obtain by colonic irrigations 

When the child was twenty-three months of age, the X-ray report of 
a barium enema was “The enema passed without delay or discomfort to 
the child The entire colon was greatly dilated, the ascending and descend- 
ing portions considerably more in proportion to the transverse At two 
years of age, the pre-sacral nerve and inferior mesenteric plexus were re- 
sected by Doctor Speese There was some post-opeiative distention for 
a few days but on the fourth day the child began to have good results 
from soapsud enemas and the distention was relieved Subsequently the 
child’s general condition was definitely improved and the distention was 
diminished, and on many days natural bowel movements occurred The 
patient was discharged thirty-five days after operation An X-ray study 
made at this time showed a definite decrease in the size of the descending 
and transverse colon, and a few haustrations could be seen There was little 
change in the ascending colon One month later the child was readmitted 
because of improper management at home and a return of the distention 
This time the child remained in the hospital for three weeks and at the time 
of dismissal was again having one to two soft formed stools daily, and the 
distention was again relieved Six months after operation the patient was 
readmitted for follow-up studies He had grown an inch m height, was 
much brighter, more alert and active The abdominal distention had de- 
creased, about 6o per cent In the course of preparation for a barium enema, 
he developed a series of convulsions, never regained consciousness, and died 
111 six hours 

POLYPOSIS AND CARCINOMA OF COLON, COLECTOMY 
FIVE YEARS WITHOUT RECURRENCE 

Dr Henry F Graham (New York), detailed the history of a woman 
who was admitted to the Brooklyn Methodist Hospital, November 30, 1927, 
on account of intestinal disturbances, with discharges of mucus and blood, 
at intervals during the preceding seven years 

For two months prior to admission she had noticed a tendency to consti- 
pation instead of diarrhoea 

At a first operation a large adeno-carcinoma of the sigmoid w'as drawm 
out through a lower left muscle-splitting incision and the twm limbs of the 
loop sutured together as in the Miculicz procedure 

The loop was lemoved nine days later In addition to the carcinoma 
several polypi were found m the loop, some of which prolapsed from the 
upper opening of the colostomy In a few places carcinomatous degenera- 
tion was commencing 

Several transfusions were given and a month after the fiist operation an 
end-to-side anastomosis of the terminal ileum to the rectum was made with a 
Murphy button By the last of January, 1928, her red cells were normal and 
the hsemoglobin was 77 per cent She was allowed to return home for a 
month and a half Her stools were somewhat fluid at this time She gained 
fifteen pounds in weight and returned to the hospital apparently in perfect 
health except for occasional blood from her isolated colon 

March 5, 1928, the colostomy was divided , the lower end was closed and 
the entire colon was removed to a point just about the cascum The specimen 
showed an adeno-carcinoma near the caecum and numerous adenomata, many 
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of which were pedunculated, forming true polypi Two weeks later the 
remaining cecal pouch and the end of the terminal ileum were removed 
There were no polypi in the ileum She showed wonderful recuperative 
ability Every wound, with the exception of the last one, healed without 
infection 

This patient has remained in good health, a period of five years 

Dr Damon B Pfeiffer (Philadelphia), remarked that Doctor Graham’s 
case represented a happy solution of a very difficult problem The desirability 
of total colectomy in certain conditions is unquestionable Especially is this 
true in diffuse adenomatous polyposis of the colon In the majority of such 
cases, cancer of the colon is inevitable And even before such malignant 
transformation takes place such individuals are often incapacitated by dis- 
turbances of the bowels associated with ulceration and continuous loss of 
blood, sometimes even massive hsemorrhages It may be possible in certain 
cases to deal with single polyps or m others to resect a limited segment of 
the bowel containing the polyps but it not infrequently happens that the 
polypoid structures involve the entire mucosa of the colon and the rectum 
In such cases the colon must be sacrificed Palliation may be accomplished 
by excluding the colon by ileostomy, an offensive condition It is attractive 
in such cases to remove the colon and to unite the ileum with the lower 
segment or rectosigmoid to preserve the natural avenue of discharge He 
had undertaken such a procedure only once but unsuccessfully The patient 
was a man aged forty-four, who had been subject to intestinal disturbances 
for several years Three weeks before admission he had a very severe attack 
of diarrhoea, pain and bleeding from the bowels The rectum and colon were 
seen to be full of polypi The blood showed haemoglobin, 53 per cent , red 
blood cells, 2,420,000 , white blood cells, 9,800 His plan was ( i ) to make 
an ileostomy, (2) to remove the colon down to the lower sigmoid, (3’) to 
make an ileo-sigmoidostomy to restore continuity, (4) to fulgurate away 
through the proctoscope and sigmoidoscope the papillomas of the lower bowel 
The ileostomy was made satisfactorily and seventeen days later he removed 
the colon In the light of this experience he now believed that a considerably 
longer interval should elapse between these two steps There was no diffi- 
culty from the operative standpoint and the patient stood the operation well 
During the operation the presence of large lymph glands in the lymphatic 
distnbution of the colon and evidence of cellulitis of the retroperitoneal cellu- 
lar tissue were evident The patient did well enough for eight or nine days 
and then became distended, complained of pain and died on the fourteenth 
day of peritonitis Autopsy showed no leakage from the bowel and it 
seemed to him that the infection came from the disturbed retroperitoneal 
tissues Later Rankin reported several successful cases of this kind in which 
he had uaited longer between stages This operation is subject to modifica- 
tions as in the case just reported but fundamentally it will consist in pre- 
liminary drainage of the bowel followed by removal of the whole or the 
affected part of the colon and by restoration of continuity 
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As to the relationship of papillomata or polyps to the development of 
carcinoma a number of cases of simultaneous, independent carcinomas of the 
colon m association with polyposis are now on record He had had no 
personal case of this sort but had had two cases of independent primary 
carcinomas of the rectum and sigmoid In neither of these cases were polyps 
present m that portion of the colon and rectum which was removed In his 
experience, polyps have been associated with carcinoma of the colon or 
rectum in more than lo per cent of the cases In a case of carcinoma of 
the rectum which has just left the hospital a large polyp gave considerable 
difficulty m establishing the function of the colostomy After the bowel had 
been opened and the first escape of gas and liquid faeces had subsided, the 
patient continued to have colicky pains and the colostomy did not functionate 
properly Finally, in about a week, she extruded a large globular polyp about 
three-quarters inch m diameter with a long pedicle attached just inside 
the opening The resident removed it and there was no further trouble 

TRANSMANUBRIAL ENLARGEMENT OF UPPER THORACIC APERTURE 
FOR REMOVAL OF INTRATHORACIC GOITRE 

Dr Emil Goetsch (Brooklyn), reported the following case to illustrate 
the advantages of a transmanubrial division for the removal of a large intra- 
thoracic goitre 

Ihis patient was a woman aged fifty years, admitted to the Long Island 
College Hospital May 25, 1931 

About twelve years previous to admission, she began to have severe 
choking sensations and coughing spells A mild enlargement of the neck 
first appeared on the right side of the neck four years later At the same 
time the symptoms of pressure and hyperthyroidism became increasingly 
severe Seven years later after a period of X-ray treatment, the enlargement 
diminished in size, with a period of comparative comfort In November, 
1929, symptoms of palpitation and dyspnoea became more severe Occasional 
oedema of the legs was noted She was m bed for five months and lost a 
great deal of weight She also suffered fatigue and weakness and severe 
choking, more upon lying down Shortly before admission she suffered 
with a cold which seems to have precipitated a crisis Coughing, choking, 
dyspnoea and hoarseness became more severe, being almost constant Loss of 
weight and weakness were progressive X-ray examination of the chest 
showed a large mediastinal shadow, and the diagnosis of intrathoracic goitre 
was made 

The neck was broad and thick and showed a globular fullness low in the 
right anterior triangle just above the clavicle The larynx and trachea were 
displaced to the left Just above the clavicle on the right one could feel the 
dome of a firm, oval adenomatous mass which extended downwards into the 
mediastinum The left thyroid lobe was slightly enlarged and irregular and 
tender but no nodules were found A pulse was felt at the pole on the right 
but no thrill No increased circulation was noted on the left The percussion 
note over the manubrium and along its right margin was dull Forced 
respiration produced a definite tracheal stridor The voice was husky, low- 
pitched and very weak A large, globular shadow occupied the right 
mediastinum, displacing the trachea to the left The shadow was oval, 
circumscribed and about the size of a large orange Examination of the lung 
fields was negative The pulse was 100, the blood-pressure 148/80 and the 
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weight 156^ pounds Laboratory tests were negative The diagnosis was 
of intrathoracic goitre The patient was given pre-operatively Lugol’s solu- 
tion M VIII three times a day She was considerably benefited, the pulse 
coming down to 92 

Operation April 27, 1931, anaesthesia of nitrous oxide, oxygen and a 
small amount of ether being employed The usual collar incision for the 
exposure of the thyroid was made The dome of the adenomatous mass on 
the right was uncovered This dome-shaped upper pole was the size of a 
small lemon and projected as it were upwards from the mediastinum It was 
dissected free from its attachments to the larynx and trachea in the usual 
manner Clamps were then placed on the capsule for the purpose of traction 
upon the intrathoracic mass The capsule, however, proved to be very thin 
and the dome of the tumor, being composed of friable nodules, fractured off 
from the mam mass flush with the clavicle There was some bleeding at this 
point and it at once became evident that it was clearly impossible to raise the 
tumor through the available space in the thoracic aperture The trachea was 
displaced to the left and because of its compression against the upper margin 
of the manubrium there resulted increasing respiratory difficulty when an 
attempt was made to raise or dislocate the intrathoracic mass The latter had 
assumed the shape of a pear, produced by compression of the clavicle and the 
first rib By far the larger part of the mass was in the mediastinum below 
the groove produced by the clavicle and first rib 

In order to gam more space, the manubrium was exposed by a vertical 
incision downward from the centre of the collar incision The fascia and 
tissue of the jugular notch was carefully freed from the manubrium A 
finger was inserted behind the manubrium to free its posterior surface of 
blood-vessels, fascia and possibly pleura Two perforator-burr trephine 
openings were made in the body of the manubrium Through these in turn 
and over the upper margin of the manubrium a Gigli saw was inserted and by 
this means a vertical division of the manubrium was readily performed By 
means of retractors and with fair ease the two halves of the manubrium were 
then separated until a gap of about an inch or more was obtained This gave 
a striking increase in size of the thoracic aperture and the mediastinal mass 
was then surprisingly readiTy brought up into the neck It was the size of a 
grape fruit, oval hn shape and showed the grooving of the clavicle and first 
rib The mass was encapsulated and composed of colloid nodules, many of 
which showed old fibrous change but no calcification There was complete 
atrophy of the former right thyroid lobe The right recurrent nerve was 
exposed during the dissection The isthmus and left lobe were practically 
normal in size and appearance A small gauze pack was placed immediately 
in front of and behind the manubrium and another in the mediastinal cavity 
The two halves of the manubrium were brought together by chromic cat-gut 
sutures of the periosteum and ‘the fascia at the upper border of the manu- 
brium Throughout there was no great difficulty with respirations and the 
condition of the patient at the end was good 

In the evening of the day of operation, the patient’s speech was definitely 
better than before operation The drains and gauze pack were removed 
within the first forty-eight hours On the third day following operation, 
there was some cough and expectoration which soon cleared up During the 
following two days, the patient complained of some pain in the region of 
the manubrium This was not severe, however The wound healed normally 
and on the tenth day a check-up of symptoms revealed that all choking, 
cough, dyspnoea, palpitation and nervousness had disappeared 
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She was discharged two weeks after operation in excellent condition 
Nearly two years later, when seen on February 8, 1933, she stated that she 
had been entirely well since leaving the hospital She had gained consider- 
ably in weight , five pounds over her previously greatest weight The voice 
was clear, the so-called asthmatic attacks were entirely relieved as also the 
previous symptoms of hyperthyroidism There were no symptoms referable 
to the division of the manubrium 

Doctor Goetsch stated that he had found no reference to a similar 
operation for the removal of large intrathoracic goitre which cannot be 
brought up through the thoracic aperture in the usual manner It is rarely 
necessary to resort to this measure, but, as in this case reported, the procedure 
described became imperative 

Kerr and Warfield* described an operation based on much the same 
principles, namely, the vertical division ot the manubrium and sternum, with 
raising one-half of the divided sternum and attached ribs, for the exposure 
and removal of an intrathoracic dermoid 

Dr George P Muller said that as a rule intrathoracic goitre can be 
removed by simple luxation and excision As these goitres almost always 
maintain their blood supply from above, the inferior thyroid should be 
ligated first Sometimes alarming haemorrhage results from the tearing of 
veins going to the surrounding fascia and hence luxation should not be 
attempted where much force is necessary to elevate the mass He had 
removed the tumor by morcellement several times but this is an untidy 
operation In a few cases he had cut away the top of the sternum with 
rongeur forceps in order to get room for the luxation, and had found this 
very satisfactory 

Resection of the manubrium and anterior mediastinotomy should find its 
greatest use in those cases of intrathoracic goitre when the diagnosis from 
tumors such as dermoids is difficult and where the goitre practically has no 
connection with the lower pole or isthmus In this procedure as well as m 
the luxation of tightly wedged tumors anaesthesia is greatly facilitated by 
bronchoscopical control 

As illustrative of a typical case he cited the history of a man aged forty- 
two, who was admitted to the University Hospital, December 14, 1931, on 
account of dyspnoea and cough which had persisted for three months Ront- 
gen-ray examination showed a tumor about the size of a lemon behind the 
right second rib In October he was given ten deep X-ray treatments over a 
period of three weeks but because of increasing severity of cough operation 
was finally decided upon It was noted that when the patient coughed there 
was a definite bulging of the lower neck The basal metabolic rate was plus 
15 There was a slight tremor but no tachycardia , the thyroid gland was just 
palpable but the lower poles apparently could be identified An electrocardio- 
gram showed frequent ventricular extra systoles, but was otherwise negative 

Fluoroscopical and film examination showed a tumor in the anterior 
mediastinum displacing the trachea to the left, and posteriorly Swallowing 
changed the conformation of the tumor and this is considered an important 
differential point from aneurism December 17, 1931, under ether ansesthesia 
and with a bronchoscope introduced to the bifurcation, usual exposure for 

*Kerr and Warfield Trans Amer Surg Assn, vol xlvi, pp 291-313, 1928 
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thyroidectomy was done by a low transverse incision The tumor could be 
felt but could not be budged nor could the finger be introduced below it 
Therefore a T-incision was made, the sternum split to the second rib and 
outwards to the left and the incision spread The tumor could then be 
dislocated upwards and outwards A pedicle was found prolonged from the 
right lower pole This was divided and the mass removed The parts of the 
sternum were brought together by an encircling chromic catgut Two large 
cigarette drains were placed m the cavity The patient breathed easily 
throughout the operation The specimen measured 9 by 8 by 4 5 centimetres 
and was a thyroid adenoma (non-toxic) 

The patient seemed to be making an uninterrupted recovery when on 
December 28, the Rontgen-ray disclosed a large shadow equivalent to the 
shadow of the tumor This was thought to be a hematoma Laryngoscopy 
showed no evidence of tracheal compression, nor interference with phonation 
The subsequent course of events justified the diagnosis of a hematoma 
because a bloody serous fluid discharged until March, 1932, at which time 
the wound was healed On November 17, 1932, he was perfectly well and 
driving a wagon 

A few months prior to the operation on this patient Doctor Muller had 
attempted to remove a large mtrathoracic goitre which was located in the 
posterior mediastinum after a trans-sternal mediastinotomy Considerable 
manipulation was done but the mass could not be brought up and the 
operation was abandoned The patient died 

In the average case the exposure suffices to enable the surgeon to dislocate 
the tumor and if care is taken to prevent tearing of the pleura there should 
be no serious complications The cut surfaces of the sternum bleed freely 
His experience justified the statement that large mtrathoracic goitres with 
marked tracheal deviation justify the routine use of anaesthesia through the 
bronchoscope 


t 
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DNILATEEAL FUSED KIDNEY 

An adult, male, was admitted to the Asbury Hospital of Minneapolis, Minnesota, 
September 20, 1931, complaining of pain m the back and right side with nausea and 
vomiting, temperature, 1003° Examination revealed a mass as large as a grapefruit 
in the upper right quadrant of the abdomen, cystoscopical examination showed a normal 
bladder, normal flow of urine through left ureter, unusual rapidity of flow through right 
ureter for a time and then final cessation X-ray showed both ureters passing to right 
side of body, Skiagraphs revealed great dilatation of right kidney pelvis, a partially 
filled kidney pelvis at level of fourth lumbar vertebra, inclined toward the right, no 
kidney shadow in its normal place on the left side Cathetenzed specimens from right 
and left ureters showed total function of elimination maintained entirely by left kidney 
Urine contained abundant red cells and pus cells Diagnosis — Right unilateral fused 
kidney, pyonephrosis and calculus of upper right kidney 

Opeiaiion — September 21, 1931 Dr B A Gingold, consultant Kidney mass ex- 
posed by lumbar incision on right side, a mass the size of a football presented, con- 
sisting of the two kidneys fused (Fig i) , upper kidney had a pelvic sac fifteen to 
eighteen centimetres in diameter attached to a kidney about 75 centimetres in diameter, 
the lower kidney was about two-thirds of the total kidney substance and had a normal 
pelvis The sac was opened and removed with the intention of exposing the blood-ves- 
sels of the pedicle This procedure was attended with such bleeding from the upper 
pedicle that after control had been established by ligation, it was thought best to 
postpone further surgery Reaction was slow, with pulse of 168 and temperature of 105° 
Catheterization was required every eight hours, patient became uncontrollable from 
bladder strangury which was relieved by cjstostomy done on the fourth post-operative 
day From that time his progress was uneventful Urine continued to drain through 
the lumbar incision 

Two weeks later, the patient apparently restored to normal condition, a second 
operation was instituted In the perirenal space, multiple pus pockets were opened into, 
line of demarcation between the upper and lower kidney was very clearly seen, the 
pedicle of the upper kidney was divided and the upper kidney sectioned from the lower 
kidney, hsemorrhage prevented by the placing of an intestinal clamp, hsemostasis im- 
perfect , patient became pulseless, demanding cessation of the operation and active 
efforts to stimulation, the man slowly reacted and during the next twenty-four hours 
was transfused twice Further stimulus supplied by proctoclysis, venoclysis and hypo- 
dermoclysis Under this treatment he gradually recovered his strength On October 
18, two weeks after the second operation, while asleep, a secondary hiemorrhage 
started, requiring, after ineffectual primary effort at haemostasis, re-opening of the 
wound and exposure of the kidney bed Wound was packed with iodoform gauze with 
apparent stopping of hiemorrhage Transfusion was again done For some days his 
condition remained critical during which time repeated bleedings and transfusions 
characterized the case He gradually succumbed and died October 25, 1931 

Fig I represents the composite of the findings at operation and post-mortem 
Microscopical examination of the kidney structure showed fibrosed glomeruli, numerous 
hyalmized tubules with some areas of lymphocitic infiltration 

Up to 1930, III of these anomalies have been reported m the literature, 
the majority drawn from autopsy material Albarren, m 1909, was the first 
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to diagnose tins anoinally pre-operatively by introducing the then newly devised 
opa(jue catheters Of these cases twenty-three have been operated upon 
Four of them were done before the anomaly was recognized, with complete 
removal of the entire mass, resulting m death from anuria, thirteen were of 
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palliative nature for drainage, removal of a calculus, suspension of the kidney, 
or attempts at replacement, six have been associated with resection of one 
kidney, in two the upper, in four the lower half , all of them have dealt with 
the ectopic kidney as the diseased organ This is the only case treated surgi- 
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cally in which the normally placed kidney has been the damaged portion 
Also this IS the onl} surgical death reported since 1909 Variations in this 
case from the normal -n ere many anomalous vessels and nerves The ureters 
were normally placed in the bladder, but the ureter of the upper kidney passed 
behind the mass, whereas it usualty is placed 111 front The loi\er ectopic 
kidnej was rotated 45° to empt}'- antenorh'-, while the upper, as is customar}, 
secreted tow'ard the medial margin The vessels entered the kidne}”^ substance 
posteriorly to the mass The anomalous placement of the vena cava, also 
the difference of the aorta of the left renal artery, are well showm in the 
drawing 

This kidney anomaly is more common m men than in w omen, and usually 
causes trouble during the third decade of life Young patients are more 
troubled wnth h3'^dronephrosis, the older patients w ith pynonephrosis In this 
case, the microscopical findings in the urine demonstrated that the infection 
had invaded the entire mass right from the start Usually the transposed 
portion of the kidne}'- is infected , in this case the normall}’^ placed organ w'as 
the one diseased 

The ideal treatment should be First, ureteral drainage with later sur- 
gery Failing m this second, p3'elostomy or nephrostom3’^ with later surger3'^ 
This man should unquestionabl3'- have surMved, had the infection been of 
milder nature, or his physical reserve less exhausted at the time of the onset 
of his illness Both the post-operative haemorrhages (delayed), and the 
terminal uraemia w^ere results of the infection A careful consideration of 
post-operative nephritis wmuld be the onl3’- final resource 

Daniel H Bessesen, M D , 
Minneapohs, Minnesota 
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CONGENITAL ABSENCE OF ^^RIiIIFORM APPENDIX 

This case is reported because of the raritj of this developmental anomah and the 
misleading clinical picture presented bj the patient W H , white, male, aged fortj - 
one jears, was admitted to hospital August 7, 1932, at 9 30 v vi About ii pm the 
dav before admission he had been suddenlv seized with generalized abdominal pains 
which became aggravated after a dose of castor oil Nausea and vomiting ensued The 
pain continued throughout the night 

On admission, ten and one-half hours after onset, he complained of abdominal pain, 
particularlj in right lower quadrant, general malaise, marked anorexia, but no nausea 
or vomiting The respirator}, genito-urinarv , cardiovascular and nervous systems were 
negative Abdomen showed marked tenderness in right lower quadrant with some 
spasm of the right rectus muscle Temperature, 994°, pulse, 84, respirations, 22 White 
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blood-cells, 12,800, with 91 per cent polymorphonuclears, 3 per cent transitionals and 6 
per cent lymphocytes Urine, negative 

Under a diagnosis of acute appendicitis, the abdomen was opened through a right 
rectus muscle-splitting incision The serosa of the small intestine was reddened and 
an increased amount of peritoneal fluid was present The csecum was delivered and 
inspection of the entire region made but no appendix could be identified The cscum 
was then liberated by cutting the lateral peritoneal attachment to bring into view the 
retrocecal area without identifying the appendix During this procedure three large 
blood-vessels were cut and ligated At the time it was feared that the cecal blood 
supply was thereby impaired A general exploration of the peritoneal cavity revealed 
no other pathology The wound was closed without drainage 

After the operation the temperature rose to 102® F and pulse to iiS during the first 
twenty-four hours Subsequently the temperature varied between 100° and 103° F and 
the pulse rate between 85 and 100 until the day of death Abdominal distention developed 
early and persisted m spite of treatment (rectal tubes, gastric lavages and, later, various 
types of enemata and pituitrin) Dynamic ileus was diagnosed From this time con- 
tinued vomiting necessitated leaving a Levine tube continuously in place 

At 7 PM, five days post-operative, he had sudden intense abdominal pain with a 
temperature drop, pulse rise, cold and moist skin, increased abdominal distention and 
generalized tenderness Immediate laparotomy revealed a marked generalized peritonitis 
with fecal fluid free in the peritoneal cavity An ileostomy was rapidly performed 
but the patient became progressively worse and died at 2 10 am the next day — one 
week after onset of illness 

Siirgtcal Comment — Due to the fact that the appendix was not found mtrapentoneal, 
we were too intent on trying to find a retroperitoneal appendix and by the intensive search 
damaged the blood supply to the ileocecal region with fatal results 

Autopsy demonstrated gangrene of the caecum and ascending colon and in their 
walls three perforations, one to two centimetres in diameter Within the corresponding 
mesentery there are several ligated blood-vessels Thorough examination of the ileum, 
caecum and ascending colon fails to reveal any evidence of the appendix The terminal 
twelve inches of the ileum, the caecum and the ascending colon with a large part of 
their mesenteries were removed in one piece and placed in fixing solution and later 
carefully studied in detail The anterior tenia was followed to its termination, at 
which point the caecum was smooth The point of junction of the three teniae was thor- 
oughly examined Not even a rudimentary projection to indicate the site of the appendix 
could be found The serosal surface of the caecum was everywhere smooth except for 
the site of the exudate and perforations The mucosal surface was devoid of any 
dimpling vhich might suggest the orifice of the appendix Numerous and practically 
serial sections were taken from the site of junction of the tenia and from immediately 
below the ileocecal valve Histological examination has failed to reveal any tissue 
suggestive of appendix Subsequently additional blocks of tissue were taken with the 
cooperation of the operating surgeon and they also proved negative for appendiceal 
tissue 

Comment The incidence of agenesis of the vermiform appendix, first 
recorded by Morgagni, m 1719, has been thoroughly reviewed in the last 
two years by Bradlej^ and Spivak,^ who added three cases to bring the total 
reported number to forty-six Since the latter’s article (submitted in 
December, 1930), no record of additional cases of this anomaly has been 
found The same author mentions the fact that several of the cases reported 
are from unreliable sources . that some represent merely hypoplasia of the 
organ , and that the exact number of cases of true agenesis could be reduced 
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to about twenty-five Bearing on the first fact, recently Dr John F Erdmann 
experienced difficulty in identifying the appendix and then remarked that he 
had never witnessed at the operating table an agenesis of the appendix and 
that he could readily understand the erroneous reporting of such ageneses 
by less experienced surgeons In this connection we may mention a resected 
caecum recently received in this laboratory with the clinical diagnosis of prob- 
able malignancy In this case the pathologist identified the appendix only 
after prolonged and careful examination We cite these instances to stress 
the point that a true agenesis is very difficult to establish with certainty at the 
operating table because sufficiently thorough examination of the cecal area 
is not practical — even if possible — at that time 

Critically considering such possibly incorrect reports, some of which will 
never be verified, and since the number of cases of each type will increase in 
proportion to the number of post-mortem examinations, it seems proper that 
a distinction be made between hypoplasia and congenital absence or agenesis 
of the appendix In agreement with Spivak, we suggest that the number of 
reported cases of such agenesis be set arbitrarily at twenty-five, to which is 


added our case 


Southgate J Green, M D , 


William J Ross, M D , 


New Yoik Post Graduate Hospital 


BIBLIOGRAPHY 

' Morgagni, A Adversaria Anatomica, vol in, p 14, 1719 

° Bradley, J I Congenital Absence of the Vermiform Appendix Arch Surg , vol 
xvni, pp 1904-1908, 1929 

“Spivak, J L Congenital Absence of the Appendix Vermiformis Amer Jour Surg, 
vol xiii, pp 297-300, 1931 


DIVERTICULUM OF THE GALL-BLADDER 

Anomalies of the gall-bladder are rare, and but very few references to 
such cases can be found in the literature An anomalous gall-bladder of this 
type and complication has never been reported 

The reported cases are Kremer,^ Cholecystography in Diverticulum, 
Csillag,^ Diverticulum of Gall-bladder, Barsony, T, and Friedrich,^ Three 
Cases of Diverticulum of Gall-bladder, Sebening and Schondube,^ Large Di- 
verticulum of Gall-bladder, with Stenosis of Pylorus , Abbott,® Diverticulitis 
of Gall-bladder , in this case the diverticulum was near the fundus, no stones 
present nor was the gall-bladder highly pathological , Nadeau, O Diverticu- 
lum of the Gall-bladder , this was undoubtedly a congenital anomaly, for there 
was no evidence of severe inflammation nor injury found in this region, 
Ross,'^ Pseudo-diverticulum of Gall-bladder, near the fundus a pouch was 
located which was examined microscopically and proved that only one side 
of the pouch thought to be that which corresponds with the interior of the 
gall-bladder proper No such appearance was seen on the opposite side, so 
from these finds, as well as from the gross appearance, the pouch was not 
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congenital, but rather an acquired type , Michalski,^ Diverticulum of the Gall- 
bladder , Kammerer,^ Diverticulum of the Gall-bladder 

The case that I am about to report was not examined microscopically, so 
I cannot say definitely if it is or is not a congenital pouch But at the time 
of operation the communication between the pouch and the gall-bladder 
proper was only one mm 

Case — Mrs R , a young married woman of twenty-seven years of age, had always 
been well before her marriage m 1927 Her weight at the time, 140 pounds, had gradually 
increased to 150 pounds during the three years following In 1929, she noticed distress 



1 

Fig I — Diverticulum of gallbladder 

after eating oranges but no other foods gave trouble During her first pregnanc}"^, in 
August, 1930, she suffered much from nausea, vomiting and belching during the entire 
period of gestation Seven days after delivery, m June, 1931, she suffered a severe attack 
of belching, nausea and pain throughout the entire right abdomen and extending through 
to the right scapular region Similar attacks of variable duration and severity recurred 
thereafter following extreme fatigue, or eating fatty foods, pastry or meats In July, 
1932, she complained of constipation At this time she was slightly jaundiced Late in 
October she had an attack of severe abdominal pain extending through to the back on 
the right wnth ^omltlng and nervousness Temperature, pulse, and respirations were 
normal After the pain had been present for a week and had been graduallj" getting 
■worse she was taken to the hospital, where, under treatment, temporari relief was 
obtained After two weeks the abdominal symptoms returned as before and operation 
was decided upon An upper nght-rectus incision was made Upon opening the abdomen 
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a few adhesions in the region of the gall-bladder and Iner w^ere found, the tip of the 
gall-bladder w'as adherent to the jejunum, when freed, a dnerticulum of the gall-bladder 
was found which had perforated the w'all of the bowel (Fig i) The openmg in the 
bow'el was sutured Upon further inspection the gall-bladder was found to be shghth 
thicker and more congested than normal In the cjstic duct was a stone three-quarters 
of an inch in diameter This was milked back into the bladder before the duct was 
tied and the gall-bladder removed The appendi-v appeared to be subacuteh inflamed and 
was therefore remo\ed Dram was inserted lateral to the incision and wound closed in 
lajers, recoverj w'as uneventful 

Albert L Pertl, M D , 
Windom, Mmii 
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ADDENDA 

Julv, 1933, issue 

Page I last sentence to first paragraph should read “The surgerv was performed 
chieflv bv Dr Harvev Righter and the author and their assistants ’ 

Page 16, before Bibliographv , paragraph to read “I wish to thank Dr Edward S 
Dillon, Chief of the Metabolic Division at the Philadelphia General Hospital for his 
courtesj m allowing me to use the valuable records and material from his department 
as well as for his review of the manuscript Thanks are also due his staff, especiallj 
Dr Sidnev Weinstein, for their assistance in rendering this data av ailable ” 


June, 1933, issue 

Page 949, on thirteenth line from bottom the name Bennett should read, Benedict 
(Edward B ) 


EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 
386 Park Street, Upper Montclair, New Jersey All contributions 
for publication. Books for Review, and Elxchanges should be sent 
to this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addressed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia, Penna 


320 



AN NALS of SURGERY 

Vol XCVIII SEPTEMBER, 1933 No 3 

GALL-BLADDER SURGERY 

A REPORT OF TWO HUNDRED CONSECUTIVE OPERATED CASES OF GALL- 

BL\DDER DISEASE* 

By William T Doran, M D , Kenneth M Lewis, M D , Edward V 
Denneen, M D , AND Eilif C Hanssen, M D 

oi Ne\\ York, N Y 

FROM THE GALL-DL^HDER CLIN'C, FODRTH SURGICAL DIMSIOV OF BELLEIDE HOSPITAL 

This paper is a report of 200 consecutive cases of gall-bladder disease 
operated upon in the wards of the Fourth Surgical Division of Bellevue 
Hospital from July i, 1927, to July i, 1932 These cases have been studied 
pre-operatively and followed post-operatively in a special gall-bladder clinic 
conducted by the authors 

We first take a careful history, inquiring about pain and its characteris- 
tics, nausea, vomiting, distention, belching, jaundice, fever and chills, etc If 
a gall-bladder operation has been performed, careful inquiry is made as to 
whether the gall-bladder was removed and if stones were found Then the 
patient is given a complete physical examination and a special effort is made 
to locate foci of infection A urinalysis, blood Wassermann and chole- 
cystogram are ordered and the patient is requested to return one week later 
for biliary drainage 

X-ray examination in the form of the Graham test was done on 126 
patients Due to the large number of patients that the X-ray department 
of Bellevue Hospital has to handle each day, it was not feasible to have the 
dye administered intravenously For this reason the dye was administered 
by mouth 

The preparation of the patient and the technic of the X-ray examination 
were as follows 

( 1 ) Cathartic at bedtime two days previous to examination 

(2) Light diet the following day with evening meal at 6 30 p m Dye 
administered at 10 p m No food or water after 10 p m until patient has 
reported for first examination m X-ray department at 9 30 a m the next 
morning 

(3) First radiograph is made at 9 30 a m If the gall-bladder is filled 
and IS visualized, patient is instructed to eat a fatty meal and return to 
X-ray department for further examination in one hour If not visualized 
patient is re-examined without fatty meal in one hour 

(4) Third examination is made the following morning 

(5) Exjxisure (average patient) 65 KVP, 100 ma for three seconds 
Film target distance twenty-five inches, using Buckey diaphragm 

* Read before the Societj of Alumni of Bellevue Hospital, Februarv, 1933 
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Of the 126 cases X-rayed the results were as follows* 

Gall-bladder Did Not Visualize — ^Ninet}' cases Of these, se^enh-two 
showed cholelithiasis, or a combination of cholelithiasis and chronic chole- 
C3stitis, proven b}- operative findings and pathological examination Eight- 
een cases showed a normal gall-bladder at operation, except for two cases 
which showed definite adhesions to surrounding structures but no other 
pathology, and one case which was densely' adherent to a caranoma of 
the stomach 

Gall-bladder Did Visualise — filled and emptied normally and did not show 
any shadows of calculi — Twent}-mne cases Of these, sixteen had chole- 
lithiasis with chronic cholecj stitis at operation, ten cases had a normal 
gall-bladder, one case had a caranoma of the stomach, one case had a 
arrhosis of the liver, one case had a carcinoma of the head of the panaeas 
Gall-bladder Did Visualise — and shadows suggestive of calculi were 
present — Five cases Of these, four patients had cholelithiasis at operation 
and one patient had a normal gall-bladder w ith no stones 

Gall-bladder Did Visualise — but showed delayed emptying, suggestive of 
pathology — Two cases Of these, one patient had a cholelithiasis and one 
patient had an atrophic sclerotic gall-bladder wnth adhesions, e\ndentl\ the 
site of a pre\"ious inflammatoiy' process 

The above observations may be summanzed as follows 
Gall-bladder Did Not Visualise — ^Ninetj- cases Se^en1y-two cases 
showed definite gall-bladder pathologj’^ 

Gall-bladder Did Visualise and Appeared Normal in the X-rays — 
Twenty-nine cases Thirteen cases showed no pathologj* of gall-bladder 
Gall-bladder Did Visualise but Showed Shadows of Calculi — Five cases 
Four cases showed calcuh at operation 

Gall-bladder Did Visualise but Showed Delayed Emptying — ^Two cases 
Two cases showed gall-bladder pathologj at operation 

Total of 126 Cases — of which ninety-one cases confirmed X-raj* findings 
at operation 

It can thus be seen that the X-ray findings w ere correct in 72 2 per cent 
of the cases examined 

In anal3"zmg these findings from the standpomt of the two mam groups 
of cases, i e , those m which the gall-bladder visuahzed and those in which 
the gall-bladder did not \nsualize, we note the following 

Gall-bladder Did Not Visualise {or Visualised but Showed Calcuh or 
Delayed Emptying) — Ninety-seven cases Seventy-eight cases showed defi- 
nite patholog3^ The X-ra3’^ findings w ere confirmed m 80 4 per cent of the 
cases examined 

Gall-bladder Did Visualise and Appeared Normal in the X-rays — 
Twent3-nme cases Thirteen cases showed no patholog}’^ The X-ra3 find- 
ings here w ere confirmed m 44 8 per cent of the cases examined 

It can thus be seen from the aboAe that the greater margin of error la3 
in those cases which visualized a normal gall-bladder at X-ra3’’ examination 
This is readdy imderstandable when one considers that a few small calculi 

322 



GALL-BLADDER SURGERY 


may be present m a gall-bladder without obstructing the cystic duct, and at 
the same time the calculi may be so small that visualization m an X-ray would 
be difficult or impossible 

It would seem then as though one were safe m saying that, given a patient 
with a suggestive history of gall-bladder disease and a non-visualization of 
the gall-bladder by X-ray, after the administration of dye, the likelihood of 
finding gall-bladder pathology at operation was most probable On the other 
hand, a patient with a similar history in whom the gall-bladder visualizes 
normally cannot be considered free from gall-bladder pathology merely on 
the X-ray findings 

Recently we have added biliary drainage to our diagnostic measures, and 
are reporting herewith a series of fifty-six operated cases in whom pre-opera- 
tive biliary drainages were performed 

The purpose of this procedure is to procure specimens of bile from the 
different parts of the biliary tract by means of a duodenal tube The technic 
is simple and is usually accomplished within two hours Any of the standard 
duodenal tubes may be used We have been using the Twiss tube with 
excellent results 

With a normally functioning biliary tract, the drainage produces a free 
flow of golden-yellow bile Following stimulation with magnesium sulphate 
solution or olive oil one to two ounces of concentrated olive-green bile are 
obtained With a partial or complete obstruction of the cystic duct there is 
usually a diminished quantity or an absence of concentrated bile Whenever 
possible a drainage showing an absence of concentrated bile should be 
repeated 

Partial obstruction of the common duct usually allows sufficient bile to 
enter the duodenum to permit removal of a sample for microscopical diag- 
nosis Complete obstruction of the common duct prevents the entrance of 
bile into the duodenum and hence the drainage specimens will show no bile 

Lyon, Bockus and others have called attention to the fact that the 
presence of certain microscopical elements m the bile is suggestive of 
cholelithiasis 

Bockus states his conclusions as follows “Non-surgical biliary drainage 
IS an examination of paramount importance in the positive diagnosis of 
gall-stones One hundred and twenty-four patients, in whom cholesterol 
crystals or bilirubin calcium ^pigment were recovered from the bile pre- 
operatively, have been subjected to operation Finding these two elements 
in the same bile is pathognomonic of cholelithiasis (seventy-two cases) 
Cholesterol crystals without the characteristic pigment (eighteen cases) is 

89 per cent accurate, and bilirubin calcium pigment (thirty-four cases) 

90 per cent accurate in gall-stone diagnosis ” 

In analyzing our series we shall first call attention to the frequency with 
which cholesterol crystals or bilirubin calcium pigment were present in tbe 
pre-operative drainage bile, and then we shall discuss that group of cases m 
which gall-stones were found 
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With a fe\\ exceptions, a single drainage was done in each case A care- 
ful examination of all bile specimens was made for pathological elements 
Following IS an analysis of the microscopical and operative findings 

Out of fifty-six cases drained prior to operation, cholesterol crystals or 
bilirubin calcium pigment or both of these elements ^\ere present in the bile 
in twenty-six cases At operation stones were present m twenty-five cases 
(96 per cent ) A further anal} sis of these tw enty-six cases showed that 
cholesterol crystals \Mthout bilirubin calcium pigment were present in fifteen 
cases Operation revealed stones m e\ery case (100 per cent) Bilirubin 
calcium pigment without cholesterol crystals \\ as reco\ ered m the pre-opera- 
tne drainage bile in four cases At operation stones were present m every 
case (100 per cent ) Both cholesterol cr}'stals and bilirubin calcium pigment 
were present in the bile obtained by drainage m seven cases At operation 
calculi were found m six cases (85 per cent ) The one case m which stones 
were not found at operation showed considerable gall-bladder “sand” m the 
pre-operative drainage bile ^ 

Out of the fifty-six cases studied, forty showed cholelithiasis at operation 
In these forty cases, pathological drainage findings, namely, the presence of 
either cholesterol crystals or bilirubin calcium pigment or both, or the absence 
of concentrated bile, resulted m thirty-six cases (90 per cent ) The remain- 
ing four cases of cholelithiasis showed a normal biliary drainage 

The pathological drainage findings m the thirt}-six cases just mentioned 
were as follow's In twent}-five cases (625 per cent) either cholesterol 
crystals or bilirubin calcium pigment, or both of these elements w ere recov- 
ered in the pre-operative drainage bile The remaining eleven cases (27 per 
cent ) show^ed no crystals or pigment but revealed an absence of concen- 
trated bile 

* This case w hich show ed no calculi at operation but cholesterol ciw stals and 
bilirubin calcium pigment in the pre-operatu e drainage bile is of special interest and 
merits further comment At operation which was performed se\eral weeks after the 
second drainage, the findings w'ere an atrophic gall-bladder without stones and a normalK 
functioning cjstic duct Keeping in mind the statement of Bockus that the finding of 
cholesterol cr\ stals and bilirubin calcium pigment in the same bile is pathognomonic 
of gall-stones, it would seem that the case in question does not substantiate Bockus’ 
contention Howe\er, if Bockus includes gall-bladder “sand” in his definition of gall- 
stones, this case maj w'ell illustrate his point Two drainages were performed m this 
case The first drainage produced no concentrated bile, and showed on microscopical 
examination occasional clumps of bilirubin calcium pigment A second drainage per- 
formed two dais later showed a large amount of dark brown concentrated bile which 
contained ten to fifteen cubic centimetres of a fine light brown sediment or “sand” 
such as we find m gall-bladders at operation Microscopical examination of this sedi- 
ment showed mam cholesterol crystals and mam small clumps of bilirubin calcium 
pigment 

In this case, the second drainage probabh complete^ emptied the gall-bladder 
of its “sand,” and with the re-establishment of the patenci of the C3stic duct, no 
further “sand” accumulated in the gall-bladder between the time of the second drainage 
and the time of the operation 
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ANALYSIS OF 56 CONSECUTIVE OPERATED CASES WITH PRE-OPERATIVE BILIARY DRAINAGE 

AND RONTGENOLOGICAL FINDINGS 




Concentrated 

Bile 

Microscopical 

Findings 

X-ray 
with Dye 

Findings at Operation 

I 

S A 

0 

Cholesterol 

OV* 

Calculi 

Chronic cholecystitis 

2 

A B 

+ 

Cholesterol 

NV* 

Calculi* 

Calculi 

Contracted gall-gladder 

3 

N C 

+ 

Negative 

NV 

Strawberry gall-bladder 

4 

J B 

+ 

Negative 


Calculi 

Thickened gall-bladder 

5 

B H 

+ 

Cholesterol 

NV 

Calculi 

Chronic cholecystitis 

6 

J E 

0 

Negative 

ov 

Calculi 

Dilated gall-bladder 

7 

S I 

0 

Negative 

NV 

Calculi 

Dilated gall-bladder 

8 

D J 

+ 

Negative 

NV 

Chronic cholecystitis 

9 

E K 

+ 

Negative 


Calculi 

Chronic cholecystitis 

10 

K K 

0 

Cholesterol 


Calculi 

Contracted gall-bladder 

II 

E K 

0 

Cholesterol 

Calculi 

Calculi 

Chronic cholecystitis 

12 

M M 

+ 

Cholesterol 
Bilirubin Ca 

OV 

Calculi 

Strawberry gall-bladder 

13 

E N 

+ 

Negative 

FV* 

Calculi 

Chronic cholecystitis 

14 

M P 

0 

Negative 

NV 

Chronic cholecystitis 

15 

M S 

+ 

Cholesterol 

Calculi 

Calculi 

Contracted gall-bladder 

16 

A T 

0 

Cholesterol 

OV 

Calculi 

Chronic Cholecystitis 

17 

K 0 

0 

Negative 

FV 

Calculi 

Atrophy of gall-bladder 

18 

B 0 

0 

Negative 

NV 

Strawberry gall-bladder 

19 

A R 

+ 

Negative 

FV 

Chronic cholecystitis 

20 

H R 

+ 

Bilirubin Ca 

OV 

Calculi 

21 

M S 

0 

Cholesterol 
Bilirubin Ca 

OV 

Calculi 

22 

0 A 

0 

Cholesterol 

ov 

Calculi 

23 

Z A 

0 

Negative 

FV 

Normal gall-bladder 
Cirrhosis of liver 

24 

A T 

0 

Negative 

OV 

Calculi 

25 

R 

0 

Cholesterol 
Bilirubin Ca 

NV 

Calculi 

26 

H N 

+ 

Cholesterol 
Bilirubin Ca 

NVDE 

Calculi 

Calculi 

27 

A T 

0 

Bilirubin Ca 

OV 

Calculi 

28 

J c 

0 

Negative 

OV 

Chronic cholecystitis 

29 

W P 

(1) 0 

(2) + 

Bilirubin Ca 
Cholesterol 
Bilirubin Ca 

OV 

Atrophic gall-bladder 
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ANALYSIS OF 56 CONSECUTIVE OPERATED CASES WITH PRE-OPERATIVE BILIART DRAINAGE 
AND RONTGENOLOGiCAL FINDINGS {Concluded) 

Concentrated Microscopical X-ray 

Bile Findings with Dye Findings at Operation 


30 

L S 

0 

Cholesterol 
Bilirubin Ca 

OV 

Calculi 

31 

A R 

0 

Negative 

OV 

Normal gall-bladder 
Cirrhosis of liver 

32 

A M 

0 

Negative 

OV 

Calculi 

33 

P 

+ 

Negative 


Chronic cholecystitis 

34 

H 

0 

Negative 


Calculi 

35 

A 

0 

Cholesterol 


Calculi 

36 

K V 

+ 

Cholesterol 

OV 

Calculi 

37 

S S 

+ 

Negative 


Chronic cholecystitis 

38 

C Q 

0 

Negative 

OV 

Atrophic gall-bladder 

39 

E P 

0 

Bilirubin Ca 

OV 

Calculi 

40 

G M 

0 

Cholesterol 

OV 

Calculi 

41 

J K 

0 

Cholesterol 
Bilirubin Ca 

OV 

Calculi 

Atrophic gall-bladder 

42 

M K 

0 

Negative 

OV 

Calculi 

43 

S G 

0 

Negative 

OV 

Calculi 

44 

G F 

+ 

Negative 

OV 

Calculi 

45 

M F 

0 

Negative 

NVDE 

Calculi 

46 

A D 

0 

Negative 

OV 

Chronic cholecystitis 
Small fibrotic gall-bladder 

47 

M D 

0 

Negative 

OV 

Chronic cholecystitis 

48 

M C 

0 

Negative 

FV 

Atrophic gall-bladder 

49 

F C 

0 

Negative 

FV 

Calculi 

50 

S B 

0 

Bilirubin Ca 

OV 

Calculi 

51 

P B 

0 

Cholesterol 


Calculi 

Gangrene of gall-bladder 

52 

J A 

0 

Negative 

OV 

Calculi 

Chronic cholecystitis 

53 

A A 

+ 

Cholesterol 

OV 

Calculi 

Atrophic gall-bladder 

54 

M H 

+ 

Cholesterol 

OV 

Calculi 

Atrophic gall-bladder 

55 

E D 

+ 

Cholesterol 

OV 

Calculi 

Chrome cholecystitis 

56 

M B 

0 

Negative 

OV 

Acute cholecystitis 


* NV — Normal visualization of gall-bladder 
OV — No visualization of gall-bladder 
FV — Faint visualization 
DE — Delayed emptying 

Calculi — Shadows resembling calculi seen in rontgenogram 

Summary — (i) An analysis is presented of the pre-operative diagnostic 
biliary drainage findings and operative findings m fifty-six cases of biliary 
tract disease 

(2) Cholesterol crystals or bilirubin calcium pigment or both were found 
m the pre-operative biliary drainage bile in twenty-six cases Calculi were 
found at operation m twenty-five of these cases The one case in which 
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stones were not found showed gall-bladder “sand” in the drainage bile 
(96-100 per cent correct stone diagnosis ) 

(3) Neither cholesterol crystals nor bilirubin calcium pigment were 
found on a single drainage in four cases of cholelithiasis, although concen- 
trated bile was obtained m each case 

(4) An absence of concentrated bile without microscopical pathological 
elements m the drainage bile was associated with calculi m eleven' cases 

If our findings lead us to believe that the patient has biliary-tract disease 
and we have ruled out to our satisfaction pleurisy, renal calculus, ulcer of 
the stomach or duodenum, appendicitis, cardiac disease and syphilis, we deter- 
mine at this stage whether we shall treat the case medically or surgically 

If the history and the laboratory findings point to biliary disease as the 
diagnosis, operation is advised However, if there is anything in the case 
contra-mdicatmg surgical intervention or if there are domestic or environ- 
mental factors affecting the patient, she is cared for medically, at least for 
the time being In these cases the diet is regulated and the patient is given 
a printed form of instructions In addition to dietary regulation the patients 
are advised how to avoid constipation, for it is well known how very essen- 
tial this IS when there is an associated disease in the biliary tract 

If we decide that a case should have surgical intervention, the patient is 
admitted to the ward Up to this time there has been no hospitalization, 
which IS a saving to both the patient and the hospital The findings from 
previous examinations in the clinic go with the patient to the ward Here 
the patient is given the following work-up Icteric index, blood cholesterol, 
blood sugar, non-protein nitrogen, bleeding time, clotting time, van den Bergh 
test, bile in faeces, bile in urine 

The patient is given a mild cathartic and started on forced fluids and 
carbohydrates by mouth If we feel that the patient has not received enough 
of this by mouth, a hypodermoclysis of 1,500 cubic centimetres 5 per cent 
glucose IS then given 

The type of anaesthesia is now determined If there are no contra-indica- 
tions, we prefer to use spinal anaesthesia No other anaesthesia gives as good 
relaxation for work in the upper abdomen We also use ephedrine hypo- 
dermically in conjunction with the spinal anaesthesia Our incision of choice 
IS the upper right rectus 

Having once entered the peritoneum, we now determine the amount 
of pathology present in the gall-bladder and common duct Our prefer- 
ence IS cholecystectomy rather than cholecystostomy If the patient is 
well along in years or if it would apparently be very difficult to do a chole- 
cystectomy and therefore jeopardize the patient’s chances of recovery, we do 
a cholecystostomy 

All gall-bladders are aspirated under sterile precautions and these speci- 
mens of bile are sent to the laboratory for culture Most of our gall-bladder 
bile cultures are reported sterile, m occasional cases we have found the colon 
bacillus, streptococcus and Staphylococcus aw eus 
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As to whether the gall-bladder should be removed from its liver bed 
from below upwards or from above downwards, we feel is a matter which 
should be considered separately with each individual case In many instances 
where exposure is adequate it is better to deal with the cystic duct and 
vessels first and then remove the gall-bladder from its bed from below 
upwards On the other hand, there are many cases in which this procedure 
IS technically very difficult, as for instance, m the very fat individual or in 
the acute, greatly thickened, distended gall-bladder where exposure of the 
oystic duct IS very hard to obtain In these cases it is much simpler to free 
the gall-bladder from its liver bed first, after which it can more easily be 
delivered and adequate exposure of the cystic duct secured 

In ligating the cystic duct and vessels, we prefer to use fixated ligatures 
We open the common duct only when palpation reveals the presence of a 
stone therein or when there is reasonable doubt as to one being present If 
the common duct has to be opened, we prefer to insert a “T”-shaped tube 
into it, or a drain down to where the common duct has been opened , we 
rarely ever attempt to close the opening 

Having finished the work to be done in the abdomen, a cigarette drain is 
always placed down to the stump of the cystic duct, the wound is closed in 
layers, medium-sized dermal suture material being used for retention sutures, 
which sutures include all layers except the peritoneum Before leaving the 
operating table the patient is given an ampoule of pitressin and after being 
transferred to the ward another ampoule is given, and every four hours 
thereafter for the first twenty-four hours, with rectal tube m situ We have 
found that this drug helps to prevent distention post-operatively Patients 
treated with pitressin seldom have to be cathetenzed For the first eight 
hours following spinal anaesthesia, the shock position is maintained After 
eight hours the patient is placed in the partial Fowler position and the nurse 
in charge is instructed to change the position from side to side at fre- 
quent intervals 

One thousand cubic centimetres of 5 per cent glucose as a hypodermo- 
clysis IS given twice a day until the patient is able to take fluids by mouth 
and sufficient morphine is given to control the pain The mtra-abdominal 
drain is loosened on the fifth day and is removed on the seventh day 

Patients are confined to bed for about fourteen days When leaving the 
hospital they are given a card which refers them back to the Gall-Bladder 
Clinic with an abstract of the hospital record The patients are requested 
to report to the Gall-Bladder Clinic every two weeks to begin with, and it 
IS impressed upon their minds that the operation is only a part of the treat- 
ment if they wish to keep well 

The following summary is based upon 200 cases in which the operative 
findings disclosed either cholelithiasis, cholecystitis or a combination of the 
two It does not include those cases m which operation revealed a normal 
gall-bladder, malignancy or pathology of the neighboring organs 
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Sex 


Females 

161, or 80 5 per cent 

Males 

39, or 19 5 per cent 

Age 


10-20 

I 0 per cent 

20-30 

150 per cent 

30-40 

35 0 per cent 

40-50 

26 5 per cent 

50-60 

155 per cent 

60-70 

6 0 per cent 

70- 

I 0 per cent 

Histoy — The chief complaints were (i) indigestion and (2) pain in the 

gall-bladder region, either dull and aching in character or colicky and inter- 
mittent m type The pain was referred to the right shoulder in 49 per cent 

of the cases The pain was worse after food in thirty-one instances, these 

same thirty-one being relieved by vomiting 

Nausea and vomiting occurred 

at some time in 85 per cent of the cases Transient jaundice was present in 

thirty-seven patients and persistent jaundice 

in five 

Physical Examination — The important physical findings may be enumer- 

ated as follows 


Obese 

53 per cent 

Jaundice 

21 per cent 

Tenderness over gall-bladder 

88 per cent 

Fever 

35 per cent 

Rigidity 

57 per cent 

Tumor 

14 per cent 

In analyzing the various procedures followed m the operative work we 

note the following 


Incision Upper right rectus 

195 cases, or 97 5 per cent 

Kocher 

5 cases, or 2 5 per cent 

Cholecystectomy 

190 cases, or 95 0 per cent 

Cholecystostomy 

10 cases, or 50 per cent 

Choledochostomy 

7 cases, or 3 5 per cent 

The operative findings may be summarized as follows 

Chrome cholecystitis with stones 

124 cases 

Chronic cholecystitis without stones 

51 cases 

Acute cholecystitis with stones 

21 cases 

Acute cholecystitis without stones 

4 cases 


It can thus be seen that we are doing cholecystostomy very infrequently, 
even m acute cases About the only time that we feel it should be done is 
where the procedure of cholecystectomy would add sufficient shock to the 
patient’s condition to possibly affect the outcome of the case 

The common duct was opened in seven instances for the removal of 
calculi We do not favor opening the common duct for exploration unless 
we have fairly presumptive evidence that calculi are present therein 
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As far as the important complications are concerned they may be sum- 
marized as follows and do not require any further comment 


HEemorrhage 

I case 

Pneumonia 

5 cases 

Evisceration 

3 cases 

Phlebitis 

I case 

Massive collapse of lung 

I case 

Bile sinus, twenty-one days 

I case 

Pulmonary embolism 

3 cases 

Wound infection 

II cases 

Cardiac decompensation 

2 cases 

Dry pleurisy 

I case 

Pansinusitis 

I case 

Chronic bronchitis 

I case 


Of the 200 operated cases, fourteen died post-operatively, a mortality 
rate of 7 per cent The causes of death were as follows 


Post-operative pneumonia 

5 cases 

Shock (death within forty-eight hours from so-called 

“hver 

deficiency”) 

3 cases 

Pulmonary embolus 

3 cases 

Cardiac decompensation 

I case 

Post-operative hsemorrhage 

I case 

Massive collapse of lung 

I case 


Of the above causes of death, we should like to call attention to the three 
deaths listed under shock These patients all presented the same clinical pic- 
ture For twenty-four hours after operation they presented nothing unusual 
At that time, however, there was a sudden rapid rise in temperature to over 
106°, accompanied by an increase in the pulse rate to 140-I- The skin 
became cold and clammy, the pulse became weak and thready, respirations 
became rapid and death occurred within twenty-four hours after the onset of 
the symptoms Transfusions of whole blood, infusions of saline and glucose 
and stimulation with adrenalin and caffeine were all utilized without affecting 
the end-results There was no evidence of haemorrhage and nothing could 
be found in careful physical examination to account for the sudden syndrome 
of symptoms ending in death Unfortunately, autopsy permission could not 
be secured in any of these cases 

This syndrome has been described by several other observers, and it has 
been assumed to be due to a sudden liver deficiency or imbalance due pos- 
sibly to injury to a branch of the hepatic artery at operation or to a fulminat- 
ing ascending cholangiitis In all of our cases the operative procedure 
consisted of simple cholecystectomy and in each case a chronically inflamed 
gall-bladder, containing calculi, was found Blood chemistry estimates, done 
pre-operatively, gave normal figures throughout It is difficult to explain 
why a simple cholecystectomy should cause a sudden interference with liver 
function, but suffice it to say that the deaths m these cases are otherwise 
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unaccountable and that the picture develops with dramatic suddenness and 
does not simulate any other post-operative complication that one can think of 

Of the 200 patients operated upon in which gall-bladder pathology was 
found, there were fourteen deaths, leaving l86 cases to be followed We 
were successful in obtaining a careful follow-up of ninety-three patients 
The remainder could not be followed over a long enough period to be 
of value 

Of the ninety-three patients followed, the time since operation has varied 
from SIX months to five years 

In the follow-up of these gall-bladder cases we have naturally stressed 
the relief of symptoms which the patients complained of when first seen 
The principal symptoms were pain or indigestion and m some cases jaundice 
The pain was either of the typical biliary colic type, with radiation to the 
back or right shoulder, or was more or less constant in the region of the 
gall-bladder Under indigestion we have grouped the following complaints 
in the order of their frequency (i) belching, (2) feeling of fullness in 
epigastrium, (3) distress after eating and (4) nausea with or without vomit- 
ing The jaundice, of course, was usually transient, coming on after an 
attack of biliary colic, and implying an obstruction to the common duct 

(I) CJuomc Cholecystitis with Stones — Sixty-fonr Cases 

Five patients had attacks of pain for variable periods following operation 
but were otherwise symptom-free 

Four patients had persistent symptoms of indigestion but were otherwise 
symptom-free 

One patient had one attack of transient jaundice which did not recur 
There were no other symptoms 

There were thus nine patients in this group who had definite symptoms 
post-operatively, and m whom one can assume that operation did not result 
in a symptomatic cure 

(II) Chomc Cholecystitis without Stones — Twenty-three Cases 

Here we find three patients complaining of attacks of pain post-opera- 
tively and ten patients presenting symptoms of indigestion There remain 
ten patients who have been symptom-free 

(III) Acute Cholecystitis with Stones — Five Cases 

All these patients have been symptom-free since operation 

(IV) Acute Cholecystitis without Stones — One Case 

This patient has been symptom-free since operation 

Thus, of the ninety-three patients followed, seventy-one patients, or 
77 per cent, have been relieved of all symptoms by operation and have 
remained well over a follow-up ranging from six months to five years 

CONCLUSIONS 

(i) Two hundred operated cases of gall-bladder disease, with a discus- 
sion of cholecystography and biliary drainage, are reported 
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(2) Of ninety-three patients followed, there was a symptomatic cure in 
seventy-one patients or 77 per cent 

(3) Cholecystectomy is the operation of choice Cholecystostomy has 
been done very infrequently 

(4) We do not favor choledochostomy as a routine procedure but feel 
it should be reserved for those cases in which there is some definite evidence 
of the presence of calculi m the common duct 

(5) A special clinic for the pre-operative work-up and the post-operative 
follow-up of gall-bladder patients is considered highly desirable 

(6) Cholecystography and bihar> drainage are both of great value in the 
diagnosis of gall-bladder disease, but should be considered m conjunction 
with each other and with the history and physical findings in each case 

(7) X-ray findings were confirmed by operation in 72 2 per cent of the 
cases examined 

(8) The presence of cholesterol crystals or bilirubin calcium pigment or 
both m biliary drainage bile is usually associated with cholelithiasis The 
absence of concentrated bile m repeated drainages indicates biliary-tract 
pathology even in the absence of pathological microscopical elements 

(9) A normal drainage when not m agreement with the history and 
rontgenological findings should be repeated 
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IMPROVED GALL-BLADDER TECHNIC 

WITH ESPECIAL REFERENCE TO OMISSION OF DRAINAGE 

By Joseph L De Courcy, M D 

OF Cincinnati, Ohio 

FROM THE DEPARTMENT OF SUHCERT OF THE DE CO0HCT CLINIC 

In OPERATING upon diseased gall-bladders, a number of problems suggest 
themselves to the surgeon While some of them may seem trivial at first 
glance, not infrequently attention to details such as these represents the 
margin of safety for the patient They may not be neglected if only for the 
reason that they augment the comfort of the patient 

In describing a technic for drainage or removal of the gall-bladder, or 
drainage of the common duct, the problems of technic have to do with such 
details as preferable location of the incision and the best means of getting 
proper exposure Aside from actual technic, it is the object of this paper to 
discuss, in addition, whether or not a cholecystostomy or a cholecystectomy 
should be performed , whether or not the common duct should be opened 
and explored, or merely palpated, and, especially, whether or not drainage 
IS necessary or even desirable following simple cholecystectomy when the 
common duct is not opened 

For sake of clarity, we shall consider the various aspects of our subject 
in the relative order of their occurrence, were we now actually in the 
operating room with our gall-bladder patient before us on the table The 
discussion will carry us, then, through such topics as pre-operative pre- 
cautions, the technic of exposure of the operative field, the choice of proce- 
dure when the abdomen has been explored and, as mentioned previously, 
the controversial subject, to drain or not to dram 

Pre-operatively, it is always well to remember several possible post- 
operative accidents in gall-bladder surgery One of these is dehydration 
Dehydration is prone to become excessive especially when drainage of the 
gall-bladder is prolonged, as after cholecystostomy Increased fluids are 
necessary m these cases Glucose is especially indicated both before and 
following all operations upon the gall-bladder to sustain the glycogen reserve 
of the liver Some surgeons advocate, also, pre-operative blood coagulation 
tune tests and other blood tests in anticipation of the post-operative possi- 
bility of occasional grave haemorrhage from the cystic artery Precautionary 
measures for the prevention of other post-operative accidents, such as 
icterus, will be discussed farther along in my paper 

Erposiae of the Operative Field — In referring to the literature, we 
find a formidable array of types of incisions for gall-bladder exposure' 
transverse, longitudinal, combinations of two or more, and so on In oiii 
jiractice at the De Courcy Clinic, we have never used an) but a longitudinal 
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incision beginning at the rib margin and extending to the transverse fold 
of Douglas, one-quarter to one-half inch mediad from the outer margin 
of the right rectus muscle 

The technic for exposure of the parts is as follows The rectus is split 
as in the Deaver appendix incision Then a self-retaining retractor is 
inserted and a median retractor is placed under the rib and held by an 
assistant The gall-bladder is next grasped with a hsemostat without teeth 
and pulled upward by traction, bringing the liver with it A forceps with 
teeth must not be used for this purpose Occasionally, however, the gall- 
bladder will be so friable as to make this method of traction impractical 
It will then be better to grasp the gall-bladder m the left hand with gauze, 
pulling It into the field of vision m this manner Usually, however, the 
hsemostat can be used successfully for this purpose 

After elevating the gall-bladder and eventrating the liver, we lay a 
laparotomy sponge over the bowels and press a broad flat retractor down 
on top of the sponge so as to expose the lower end of the gall-bladder 
with the common duct and the fixed portion of the duodenum Frequently 
a second hasmostat may be placed upon the gall-bladder near the systic 
duct so as to improve the exposure The soft, fatty tissues are then 
separated over the cystic and the common ducts by blunt dissection We use 
a curved haemostat for this purpose As the tissues surrounding these ducts 
are usually quite friable, they may easily be broken through by pushing the 
hsemostat into the tissues and then separating the blades 

Before the type of surgical procedure may be determined, a careful 
suivey of the gall-bladder, the stomach, the pancreas and the surrounding 
structures must be made The findings will predetermine whether cholecys- 
tostomy or cholecystectomy is the procedure of choice , and, if the latter, 
whether drainage may be omitted or is indicated Is the gall-bladder acutely 
inflamed ^ Is there any outlying infection, as evidenced by recent adhesions ^ 
Is theie subacute or acute pancreatitis^ Answers to questions such as these 
will determine whether or not drainage is imperative Is there obstruction in 
the common duct^ Has there been deep jaundice^ Answers to questions 
such as these will help to determine the choice between cholecystostomy 
and cholecystectomy Let us not forget to mention, also, that the explora- 
tion of the pathological field may disclose an anomalous biliary tract develop- 
ment in a small percentage of cases I will take this up more fully before 
I close this paper 

Cholecystectomy Veisiis Cholecystostomy — While cholecystectomy is, in 
my experience, the procedure of choice for the average gall-bladder case, 

I realize that this is a controversial subject m which all are not of a similar 
opinion It will, perhaps, be fitting at this point to undertake a few of the 
reasons why I personally prefer cholecystectomy to cholecystostomy in 
uncomplicated cases 

Though physiologically it is still undetermined whether or not we are 
in error to remove the gall-bladder, practically it has been my experience 
that, after cholecystectomy, there is a lower rate of mortality, a lesser 
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incidence of recurrence of symptoms, fewer digestive disturbances, a smaller 
incidence of post-operative hernia, and a more rapid and a smoother con- 
valescence Though we may eventually discover sufficient physiological evi- 
dence to persuade us it is best to preserve the gall-bladder even when it is 
diseased, there does not presently appear to be any conclusive argument for 
not removing it Patients from whom the gall-bladder has been removed 
seem to function as normally as before On the other hand, there is, m my 
mind, a strong argument in favor of the removal of a diseased gall-bladder, 
since so seldom does such a gall-bladder resurpe a picture of health and 
proper function even after cholecystostomy 

In a previous paper* I presented a study of 400 gall-bladder operations 
performed at the De Courcy Clinic These cases were followed up every six 
months so as to secure an accurate picture of the remote results We found 
that recurrence of colic and stone was much more frequent after cholecys- 
tostomy than after cholecystectomy Symptoms of indigestion, though 
often persistent after cholecystostomy, were scarcely ever complained of 
after gall-bladder removal These cases demonstrated, too, that prolonged 
deviation of bile from the intestinal tract, as in cholecystostomy, results in 
a gastric-biliary imbalance which is evidenced symptomatically by indigestion 
and headache, as well as the various reactions of dehydration 

I have found that the patient spends on an average approximately four 
less days in the hospital after cholecystectomy than he does after cholecys- 
tostomy Also, cholecystectomy in my cases has reduced post-operative hernia 
incidence by half 

A further argument in favor of cholecystectomy is based upon the fact 
that frequently stones are so completely imbedded m the walls of the gall- 
bladder that they could not possibly be removed by cholecystostomy To be 
forced to leave these hidden stones within the gall-bladder or even to over- 
look them would be a probable source of recurrence of the symptoms which 
originally brought the patient to operation 

A word may be said, too, about the hepatitis which is frequently present 
in gall-bladder disease I believe that this is usually a secondary manifesta- 
tion, not requiring drainage In fact, I have found that in most cases it 
disappears more rapidly following removal of an infected gall-bladder than 
following cholecystostomy 

So far as comparative mortality figures are concerned, I would like 
to call attention to a series of 416 consecutive gall-bladder operations taken 
from the files of the Good Samaritan Hospital Included in this number 
were ten cases in which the common bile-duct was drained in conjunction 
mth the other operation, but I have been unable to segregate further data 
concerning these cases Classification of this senes of 4^6 cases showed 
that there were 336 cholecystectomies and eighty cholecystostomies Of 
the deaths, there were t\\ enty-one after gall-bladder removal, or 6 2 per 
cent , as against fourteen deaths after drainage only, 17 5 per cent 

* Courcj, J L Gall-bladder Technic Annals or Surgerv, February, 1927 
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I have taken the trouble to separate and classify my personal cases m this 
senes to see if this markedly lower mortality incidence after gall-bladder 
removal is corroborated by my own series of cases I personally operated on 
seventy-seven cases , that is, seventy gall-bladder removals and seven chole- 
cystostomies My mortality incidence after cholecystectomy was only 4 2 
per cent (three deaths), as against 285 per cent (two deaths) after chole- 
cystostomy It is fair to state, however, that only the more severe cases 
were subjected to drainage This would account to some extent for the 
rather excessively high mortality rate in the cholecystostomy cases 

Though I consider cholecystectomy the preferable operative choice m 
most cases, I agree that cholecystostomy has delbnite indications and should 
not be discarded altogether Let us consider, for instance, the case of a 
stone obstructing the common duct The procedure is to remove the 
stone, inserting a drainage tube into the duct Then, if the jaundice is not 
too deep, cholecystectomy may be performed However, if there has been 
a persistent icterus for some time, it would be better to do a cholecystostomy 
to secure drainage of the dammed-up bile, and in this case it is better to defer 
removal of the obstruction in the common duct for a few weeks 

There is another type of case, also, m which cholecystectomy is contra- 
indicated, and that is m the presence of malignancy of the pancreas Here 
the gall-bladder should never be removed as it can be used later to anastomose 
to the stomach or the jejunum, should the ampulla of Vater become ob- 
literated 

Techmc fo) Cholecystectomy — When cholecystectomy has been decided 
upon, the following technic is observed in our clinic We usually elevate the 
gall-bladder rest under the patient about four inches for cholecystectomy 
Occasionally, we have used a reversed Trendelenburg position during the 
operation First, the cystic duct is grasped between two curved hsemostats 
and IS cut through (Fig i ) The stump is then tied with single No 2 
chromic gut and allowed to drop There is a precaution to be observed here, 
however, and that is the necessity of stripping all the adjacent tissues away 
from the cystic duct before tying it If fatty tissues are included m the 
ligature, there is apt to be post-operative drainage With the duct stripped 
clean before ligature, drainage does not occur It must be remembered 
too, that the cystic duct enters the common duct from the back rather than 
anteriorly or at the side Hence, in isolating the cystic duct, great care must 
be taken not to injure the common duct The best procedure, I have found, 
IS to use blunt dissection for exposing and stripping the cystic duct Blind 
grasping with the forceps and ligation en masse should be avoided 

It IS now necessary to tie off the cystic artery However, the artery 
does not need to be exposed for this purpose, a satisfactory ligature ma> 
be made by passing a suture on a curved needle through both layers of the 
peritoneum, sufficiently deep to insure tying-off of the artery The suturing 
IS then continued upward as the gall-bladder is removed with sharp dis- 
sectors, starting from the duct end and working toward the blind end 
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preserve a perfect operating technic This applies when there is a large 
amount of inflammatory thickening, as in acute empyaema , when there is 
outlying infection, and when it has not been possible to institute perfect 
haemostasis It is advisable, too, to use drainage tubes when the gall-bladder 
difficulty IS complicated by subacute or acute pancreatitis Drainage must 
be used, also, when it has not been possible to preserve enough peritoneum to 
cover the stump of the cystic duct and the raw bed of the liver from which 
the gall-bladder has been enucleated Drainage tubes must, of course, always 
be utilized in cases in which it becomes necessary to drain the common 
bile-duct 

On the other hand, it has been our experience that the technically perfect 
operation is possible in the majority of gall-bladder removal cases which 
come to operation I define the technically perfect cholecystectomy as one 
m which, in the absence of local or outlying infection, it has been possible 
( I ) to secure perfect hgatioiv of the cystic duct and effective hsemostasis , 
and ( 2 ) to peritoneahze the stump of the cystic duct and the raw wound 
on the surface of the liver so as to prevent the escape of bile 

A device for discovering whether or not there are any focuses m the 
wound oozing bile or blood before the abdomen is closed may be utilized 
as follows Moisten a gauze sponge with saline solutipn and pack it lightly 
over every portion of the operating field so as to secure an impression on it 
of any oozing surfaces If examination of the gauze shows blood or bile 
stains, the exact location of the oozing may be ascertained by the application 
of a fresh sponge If you cannot, then, repair the seepage sufficiently, there 
is no other alternative but to use the drainage tube 

There are many advantages, to my nund, to be gained by the omission 
of drainage They are best impressed upon our minds, perhaps, by enumerat- 
ing the disadvantages and dangers of the drainage process When the drain- 
age tube IS used, periduodenal and pericolic adhesions frequently become 
fixed around the tube in the healing wound When the tube is removed, not 
only IS It a painful process but a dangerous one as well, since it disturbs and 
tears the adhesions Removal of the dram lays the patient open to the 
danger of a possible serious septic infection , often it causes disturbing 
haemorrhages as well With regard to post-operative hernia, while all patients 
with drainage do not run the risk of hernia, there is, in my experience, a 
larger percentage of hernia incidence after cholecystectomy with drainage 
than without drainage 

Briefly, cholecystectomy without drainage permits a shorter and more 
comfortable convalescence, insures maintenance of the biliary flow into the 
gastric tract during convalescence with fewer digestive symptoms, and is 
unattended by many of the inconveniences which hinder recovery when 
drainage is utilized 

We cannot omit drainage m every case, but, on the other hand, with 
more careful technic not so many cases will require drainage I feel sure 
that I shall drain fewer and fewer cases m the future 
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Before I leave this debatable question of whether to drain or not to 
drain, it will be pertinent to examine the mortality percentages m the senes 
of 336 consecutive cholecystectomies performed at the Good Samaritan 
Hospital, mentioned earlier Three hundred of these cholecystectomies 
were drained , thirty-six were not drained In those drained, the mortality 
percentage was 66 per cent (twenty deaths), as against a 27 per cent 
mortality in those not drained (one death) 

Seventy cholecystectomies 111 this senes were my own cases Since 
drainage was omitted whenever possible, the mortality percentages m the 
drainage and the non-drainage groups may be compared Thirty-six of these 
cholecystectomies were drained and drainage was omitted m thirty- four In 
the drainage group, there were three deaths, or an 83 per cent mortality 
In the non-drainage group, there were no deaths As has been mentioned 
previously, one must, in fairness, recognize the fact that the cases drained 
were of a more serious nature Hence, the mortality rate would of necessity 
be higher Though this is true, it also shows that, if discernment is used, 
omission of drainage does not increase the mortality In other words, there 
were no deaths from leakage of bile m the undramed cases and bile did not 
dram when the drainage tube was omitted 

Another problem which confronts the surgeon when operating upon the 
gall-bladder is the question of anom'alous developments in the biliary tract 
The percentage of the incidence of biliary anomalies is larger than generally 
thought — about 10 per cent A knowledge of the more usual forms they take 
IS of some importance to the surgeon, since they represent potential surgical 
catastrophes 

Of anomalies of the gall-bladder, there is congenital absence, as well 
as doubling of the organ Occasionally the gall-bladder will carry accessory 
bladders or pouches, or it may be bilobed The surgeon must be ready to 
recognize, also, anomalous attachments of the gall-bladder, as for instance 
when it IS freely suspended from the liver Common anomalies of the 
cystic duct are its absence or its doubling It may have unusual sites of 
termination, such as emptying into the left or the right hepatic ducts, into 
the stomach or the duodenum or farther down the common duct than 
normally Likewise, the common duct may be congenitally absent, may be 
doubled or may have unusual sites of termination, as into the stomach 

Multiple hepatic ducts are rather frequently encountered, and the so- 
called cyst hepatic ducts” have especial significance to the gall-bladder 
surgeon since, when severed, they are a potential source of post-operative 
bile leakage These cyst hepatic ducts dram from the liver into the side of 
the gall-bladder or into the cystic duct They are not distinguishable during 
operation because of their small size Though few of the cyst hepatic ducts 
will dram bile seriously after operation, yet they are a potential source of 
seepage in some cases of post-operative bile peritonitis If their presence 
IS suspected, the focus should be ligated or seared with a cautery Venous 
connections between the liver and the gall-bladder should be similarly handled 
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CORRELATION OF SYAIPTOMS, PATHOLOGY AND 
, RESULTS IN CHOLECYSTECTOMY* 

A STUDY OF TWO HUNDRED THIRTY-THREE CHOLECYSTECTOMIES DONE IN 
VANDERBILT SCHOOL OF MEDICINE FROM 1925 TO THE 
MIDDLE OF MAY, 1932 

By Worcester A Bryan, M D 

OP Nashville, Tevn 

Two hundred thirty-three cholecystectomies were done by all operators 
in the period covered by this study, which is undertaken with the view 
of determining, as far as possible, the dependability of clinical symptoms 
and cholecystography to assure the surgeon that he will find a definite 
pathological process involving the biliary structures and thus justify the 
operative measures he has advised 

The clinical findings indicative of gall-bladder pathology are so varied, 
so variable, in both intensity and constancy, that such studies as this cannot 
fail to apprise one of the margin of error attaching to the whole of the 
diagnostic process, but even to bring this error down more specifically to 
certain classes of cases, and show that under one group of findings the 
pathological changes justify the treatment almost, but not quite, lOo per cent , 
while in another group of less exact clinical evidence taken as a whole, the 
treatment is more frequently not justified by the findings, although some 
of the items of clinical evidence may be accepted as almost or absolutely 
pathognomonic To put the problem in question form, what symptoms and 
signs warrant the physician in urging operation? What variations in these 
suggest caution? And what demand refusal of surgical intervention? I am 
fully convinced that unconditional answer to each of these questions would 
lead the operator into error In the first, because he will under the most 
positive evidence do a very rare unnecessary operation and find a normal 
gall-bladder, in the second, where caution is suggested, he will, in spite of 
its most conscientious use, find himself wondering about his justification still 
more often, in the third, when and if he refuses all of a group having so 
few or such insignificant evidences of gall-bladder disease, he is sure to 
impose thereby a continuation of definite pathology in a considerable number 
of these people, who have a right to be well, just as if he operates on this 
whole group he will operate unnecessarily on very many of them 

definition of TERMS 

Clinical Manifestations 

(1) Typical — Repeated attacks of gall-stone colic or palpable tender 
gall-bladder 

(2) Atypical — Chronic indigestion Soreness at right costal margin 

* Read before the Texas Surgical Society 
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Cholecystography 

(1) Positive— No shadow or definite stone shadow 

(2) Questionable —Slight concentration 

( 3 ) Negative — Normal shadow at any time 

Pathological Changes 

(1) Marked gross and microscopical changes 

(2) Slight gross, but definite microscopical changes 

(3) Indefinite gross or microscopical changes Enlarged lymph-node 

In the 233 cases, there were 112 which gave typical clinical findings and 
of these 81 per cent showed marked pathological change, 13 per cent slight 
but definite pathological change, and 6 per cent indefinite change , or 94 per 
cent at least of this group justified the procedure undertaken for their relief 
One wonders why the 6 per cent gave evidence that necessitated their 
classification in the typical group No fault can be found with the advice to 
submit to surgery, but with the fallacies leading to their classification among 
typical, when every final justification of discoverable pathology leads one to 
conclude that they do not belong m this classification, or to the conviction 
that changes so obscure as to escape discovery may cause symptoms and 
signs of characteristic type 

In the group having atypical signs and symptoms, there were 12 1 cases 
Of these 37 per cent showed at operation marked pathological changes, 
40 per cent slight pathological changes and 23 per cent indefinite pathological 
changes In other words, there was four times as great a percentage of 
this group who, one might maintain, had been operated on unnecessarily as 
111 the group showing typical symptoms If we conclude to save the 6 per 
cent of the typical cases or the 23 per cent of the atypical cases from ques- 
tionable or unnecessary surgery, we can do so only by refusing also all 
those 94 per cent who had warrantable pathology in the first and 77 per cent 
111 the second group, for there is no evidence m our records that enables us 
to separate those frankly needing surgical relief from those who from our 
present inadequate knowledge of the early internal pathology of cholecystitis 
seem to have needed it less or not at all Are we 111 a position to say that 
these questionable cases have not had a more active inflammatory process 
in times of previous attack recognized or not, and can we say that such attacks 
are not piactically certain to recur in the future^ If these questions be 
answered affirmatively our conduct is eminently correct in removing the 
gall-bladder, not only on account of immediate and easy cure, but because such 
early removal (before gross proof of the correctness of our action) prevents 
that group of grievous secondar}’^ changes following and growing out of the 
disease localized m the bile passages These complications are responsible 
for the vast majority of deaths in gall-bladder cases, and, whether recognized 
or not, probably for a majority of the operative deaths Furthermore, such 
changes are incurable, myocardial degeneration, pancreatitis and secondary 
diabetes, nephritis, hepatitis They too must be responsible, having ad- 
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vanced to a certain grade, for our failure to deliver satisfactory cures in a 
goodly per cent of operated cases, when death comes on account of these 
complicating sequelae, especially if the gall-bladder has been quiescent a long 
time, the cause of death is ascribed to the lesion in evidence at the time and 
the boards of health fail to learn the true relation an old cholecystitis holds to 
the facts The remote cause of the immediate cause of death is the real cause 
of death This is all-important when cause one is discoverable and curable 
and cause two is insidious, remote, progressive Prophylaxis against cause 
two and not the discomfort of immediate symptoms is the best reason for 
cholecystectomy 

One hundred thirty-seven cases were subjected to cholecystography, the 
chief hope on which surgeons relied for relief from the embarrassment 
caused by their inability to determine, once their hands were upon it, whether 
this gall-bladder should be removed or left, and from the chagrin caused by 
continuance of symptoms if it was left and contrariwise continuance if it 
was removed These evils may not happen often, but they do happen 
both ways 

Of 137 cases studied by cholecystography eighty-nine showed no shadow 
of these 72 per cent were markedly pathological, 19 per cent slightly 
pathological and 9 per cent showed indefinite pathological change Thirty- 
five cases showed slight shadow of these 17 per cent showed marked 
pathology, 48 per cent slight pathology, and 35 per cent indefinite pathology 
Thirteen cases showed good shadow of these, two cases or 15 per cent 
showed marked pathology, 55 per cent showed slight pathology and 30 per 
cent showed indefinite pathology Or, to interpret, there were nine cases m 
137 showing no discovered evidence of disease by cholecystography who 
showed definite pathology at operation, there were eight cases out of eighty- 
nine showing no shadow who on operation were classed indefinite , and twelve 
cases of thirtj'^-five showing slight shadow who were found to have indefinite 
pathology Another statement of these findings may be given 9 per cent 
giving no shadow showed indefinite pathology , 35 per cent of those showing 
slight shadow had indefinite pathology, and 70 per cent of those showing 
good shadow had definite pathology, enough presumably to satisfy the various 
surgeons operating that their therapy was correct Of course, the number of 
cases IS far too small for finalities, but as far as the figures go they seem 
to indicate that positive findings (negative shadows) are much more de- 
pendable than negative findings (positive shadows) 

The group of cases who were operated on without having cholecystography 
numbered nmety-six Fifty-nine of these had typical clinical symptoms and 
thirty-seven did not show typical symptoms Of the fifty-nine typical cases 
67 per cent revealed marked pathological change, 23 per cent slight patho- 
logical change, and 10 per cent indefinite change If we construe indefinite 
pathological change to mean inadequate or undiscoverable, or no change, then 
It becomes apparent that even in cases with typical classical text-book symp- 

344 



CHOLECYSTECTOMY 


toms there is an error of lo per cent , provided we admit (which I doubt 
if we can) that the pathology was so insignificant or so absent as to cause 
the surgeon to feel that this lo per cent would have been as secure in 
health without the operation as with it Some feeling of this kind rather 
generally distributed must have been responsible for the great enthusiasm 
felt when we first learned the possibility and practicability of cholecystog- 
raphy by the administration of a selective dye Later, by hard lessons, it 
was found that the interpretation of these X-ray plates for the patient’s 
advantage was much more difficult than their production The question of 
the border between normal and pathological arose here just as it has in all 
clinical data We hoped cholecystography might prove pathognomonic As 
might have been expected, it did not Nothing ever has proved to be 

The other parts of this group must be considered before conclusions are 
attempted Thirty-seven patients having atypical symptoms were operated 
on Thirty-five per cent of these had marked pathology, 40 per cent had 
slight, and 25 per cent indefinite It may be accepted, I believe, fairly 
that m all these tables the percentage listed as having indefinite patholog}’^ 
contained some cases which had no pathology and had never had any If 
any such were present they were operated on unnecessarily In the preced- 
ing paragraph or two, it was lamented that as much as 10 per cent of the 
typical cases should fail to show convincing pathology That being so, what 
word can be used to express the grief at finding this percentage rise to 
twenty-five^ Yet, turned around, the picture is very different If it should 
be decided to advise all cases having indefinite symptoms against operation, 
a much less justifiable situation confronts one For, if in the second class 
in this group, refusal to operate on all the cases had been offered to save 
nine people (25 per cent ) from unnecessary or questionable operation, 
twenty-eig'ht people (75 per cent ) would have been condemned to continue 
with their incurable lesions The question raised by such observations is 
whether the surgeon should cease to recommend operation to save such part 
of the 25 per cent as have no pathology from unnecessary operation, or 
continue the recommendation with a constant effort by personal accomplish- 
ment and by the use of every diagnostic measure to reduce the errors to a 
minimum 

Assembled with reference to history and cholecystogram the total group 
of cases present the following analysis Fifty-nine cases with typical history, 
but no cholecystogram, gave 86 per cent with marked pathological change, 
12 per cent with slight change, 2 per cent with indefinite change, which 
gives the smallest percentage of questionable patholog}”^ of any except those 
which gave the same figure of 2 per cent in those cases presenting 
typical clinical findings In the group with typical history having chole- 
cystogram with no shadow forty-one cases showed 90 per cent mth 
marked, 7 per cent with slight and 3 per cent indefinite This is prac- 
tically the same as in the last named group and should be the same One 
would hardly expect the addition of a cholecystogram to reduce the minimum 
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below 2 per cent , and it is certainly absurd to think the negative cholec3'sto- 
gram would raise the minimum A point of largely academic interest here is 
that a negative cholecystogram would necessarily occur in those rare cases 
whose gall-bladder is congenitally absent I have seen one such case, in 
another hospital, who had no symptoms, no history of cholecystitis Ex- 
ploration of the upper right quadrant during an operation for appendicitis 
was responsible for the discovery There is no record of congenital absence 
of the gall-bladder in the present series of cases When the history is not 
typical in forty-eight cases and a cholecystogram showed no shadow, 56 per 
cent showed marked, 29 per cent slight and 15 per cent indefinite pathology 
The variance between this and the last two groups is 12 to 13 per cent , show- 
ing apparently the superiority of history over cholecystography But in 
the next group of thirty-seven cases where the history was not typical and 
no cholecystogram was made the percentages were marked 35, slight 40, 
indefinite 20, or 10 per cent more questionable cases than in the last group 
Showing thus apparently the valuable service of X-ray study in cases with 
an indefinite history I saw a case in another hospital (not included in this 
group) who had a rather questionable history, uncertain clinical evidence, 
and cholecystogram negative (showing both good shadow and good function) 
whose continued impaired health caused a request for repetition of cholecys- 
tography this time it was positive Operation disclosed cholecystitis with 
stones and relieved her of all symptoms 

When history was not typical and the cholecystogram gave a good 
shadow in ten cases 10 per cent showed marked, 60 per cent slight, and 
30 per cent indefinite pathology In cases with typical history and doubtful 
cholecystogram nine showed 22 per cent marked, 45 per cent slight, and 33 
per cent indefinite pathology Three cases with typical history and good 
shadow give one marked, one slight, one indefinite In twenty-six cases with 
history not typical and doubtful cholecystogram 15 per cent were marked, 
50 per cent slight, 35 per cent indefinite 

Stud}'^ of these figures suggests that cholecystography is worth the most 
where needed the least and vice versa In one group, the small variation 
may be eliminated and the percentages of indefinite pathology accepted as 
equal In another group appears a variance of clinical service, for with 
atypical histones in both those having cholecystogram which showed no 
shadow result in 15 per cent indefinite, as compared with 25 per cent in 
similafi cases having no cholecystogram In the final group suggest that a 
doubtful cholecystogram has the same significance as a good one since the per- 
centage of indefinites is practically the same and very high in all 

There were nine deaths in the series, a mortality of 3 8 per cent Indi- 
vidual consideration of these deaths gives probably the most valuable practical 
information in this study 

Case 3836 — Aged forty-three, was ill four months, had intense jaundice Stones 
m the common duct Died three da3s after operation No autopsy 

Case 2005 — Aged forty-fi\e, was ill one Aveek, had irregular fever, intense jaundice, 

346 



CHOLECYSTECTOMY 


positue blood culture, large stone in the common duct, with persistence of fever Died 
three weeks after operation Autopsj showed vegetative endocarditis 

CvsE 416 — ^Aged siKtv-nine, was diagnosed cholecv stitis in 1925 Operation was 
not advised Returned m March, 1927, m an acute attack with intense jaundice There 
was a large fistula between the gall-bladder and the duodenum Convalescence verv 
satisfactory for nine days Sudden death Autopsy' revealed coronary' thrombosis 

CvSE 3985 — ^Aged sixty -nine, was considered a poor operative risk No clinical 
evidence of acute cholecystitis At operation an acute cholecystitis was found Post- 
operative course indicated mild peritonitis Died one week after operation No autopsy 
CvsE 4228 — ^Aged twenty -seven, ill two days with signs of general peritonitis, 
was thought possibly to have acute appendicitis Acute cholecystitis was found at 
operation Died nine hours later No autopsy 

CvsE 1790 — ^Aged forty -five, gave a typical history and was considered a good 
operative risk The gall-bladder, easily removed, was filled with stones Died four 
days after operation Autopsy revealed no cause of death 

Ca.SE 45517 — ^Aged thirty -seven, had symptoms two and one-half years The 
diagnosis on admission was acute cholecystitis She was operated on four days after 
entering the hospital Her gall-bladder was markedly* inflamed and contained stones 
Convalescence was uneventful until the seventh day, when she died suddenly Autopsy 
showed pulmonary embolism of undetermined origin as the cause of death 

Case 40352 — ^Aged forty -five, had mild sv'mptoms of cholecystitis and definite 
cardiac disease. Operation revealed no pathological changes in the gall-bladder Died 
five hours after operation Cause of death was myocardial hypertrophy* and dilatation 
Case 42878 — Aged eighteen, was a dwarf Had jaundice and bleeding from 
mucous membranes There was a stone in the common duct with white bile Died 
two weeks after operation of cholengitis 

In nine deaths following 233 operations four fatal cases were definitely 
operated on in an acute attack If these had been deferred w'e should have 
had 229 cases w ith five deaths, or a mortality of 2 02 per cent 

Eleven of the cases which showed indefinite pathology of the gall-bladder, 
when checked, gav'e the following results unknown, four, unimproved, six, 
well, one 
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CONSERVATION OF HEPATIC FUNCTION IN GALL-BLADDER 

OPERATIONS 

PRECAUTIONARY MEA.SURES TO PREVENT “ LIVER DEATHS” 

By Stanley Eiss, MD 
OP New York, N Y 

In recent years there has been a general recognition of the fact that m 
chronic disease of the gall-bladder the liver shows more or less pathological 
change, whether theie is clinical jaundice or not 

As early as 1917, Reimann, of the Lankenau Hospital, pointed out that 
histological study of small sections of liver adhering to gall-bladders removed 
at operation showed an almost constant occurrence of a certain degree of 
hepatitis associated with the cholecystitis (Deaver) ^ This was supported by 
Graham’s^ experimental studies in 1918, and has since been widely substan- 
tiated by biopsy studies of liver tissue removed at gall-bladder operations, in 
many clinics both here and abroad 

The liver changes observed vary in character and extent The inflamma- 
tion may be localized around the bile-ducts and blood-vessels, or there may be 
a diffuse hepatitis Biliary obstruction increases the liver damage In the 
most severe cases with jaundice, Albot and Caroli® note, the liver changes 
may resemble those of acute yellow atrophy 

Yet It IS a common finding that the degree of pathological change m the 
liver IS not parallel with that of the gall-bladder A relatively slight hepatitis 
may be associated with a severe cholecystitis , a mild cholecystitis with more 
marked degree of hepatitis Judd,^ of The Mayo Clinic, expresses the opinion 
that the hepatitis associated with cholecystitis may not represent a secondary 
inflammation of the liver, but rather “the remains” of a detoxifying process 
If, then, the liver is damaged to a greater or less extent by the pathological 
lesions m the gall-bladder at the time of the operation, is it not logical to sup- 
pose that Its functional activity would be still further reduced by the additional 
strain of the operation for the removal of the gall-bladder — ^the exposure and 
the unavoidable injury to tissues even with careful technic^ That this is the 
case is indicated by the occurrence following gall-bladder operations of unex- 
pected deaths not due to any of the usual causes Such deaths have recently 
been designated as “liver deaths ” 

Special attention was called to cases of this type by Cave,® m 1926, who 
reported that m a series of 575 cases of gall-bladder operations there were 
thirty-five post-operative deaths, in three of which the usual causes of death — 
haemorrhage, peritonitis, pneumonia and embolism — were all excluded In 
these cases, the chief symptoms were a rapid rise m temperature and m pulse 
rate In all these cases the patients were considered good operative risks 
The operation was a cholecystectomy without technical difficulties and the 
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patients were not jaundiced’ In all there had been a prolonged chronic 
cholecystitis and calculi were present m the gall-bladder In only one case 
did the records show any unusual liver traumatization The appearance or 
consistency of the liver was not noted At the time Cave expressed the opinion 
that death in these cases was due to “diseased or chemically altered liver cells 
or toxic bile ” 

In 1927, Behrend® also referred to similar “high temperature” deaths oc- 
curring after gall-bladder operations without any evidence of infection He 
stated that he had examined such cases post-mortem without finding the cause 
of death, but he failed to report a histological examination of the liver 

In 1930, Stanton^ reported that m 100 deaths following gall-bladder opera- 
tions at the Ellis Hospital, Schenectady, N Y, fifteen were of a similar 
peculiar type with a rapid steady rise of temperature, greatly accelerated weak 
pulse, extreme nervousness and finally rapid, shallow respirations, and with 
no evidence of infection or haemorrhage The clinical picture, Stanton notes, 
is that of “an overwhelming toxaemia ” A very similar syndrome was ob- 
served in another case m which death resulted from a traumatic rupture of 
the liver, and Stanton is of the opinion that similar factors are operative in the 
gall-bladder cases as in the case of liver injury 

Later Connell® reported seventeen cases of death of this type in a total of 
seventy-two post-operative deaths following operations on the biliary tract 
This author notes that a review of the post-operative records in laparotomies 
othei than biliary-tract operations showed no similar syndrome He believes 
it to be due to “a chemical or metabolic reaction,” the nature of which is 
unknown 

At the Post-Graduate Hospital, New York City, records show a small 
group of cases of operation on the biliary tract in which death occurred with- 
out any definite cause These Heyd^ characterizes as “liver deaths ” In one 
group the symptoms were similar to those described by previous authors 
namely, rapid rise of temperature with accelerated pulse and respiration In 
these cases the icteric index was normal, but Heyd noted a gradual increase of 
urea nitrogen in the blood This type of “liver death” he attributes to “hepatic 
exhaustion” incident to the hepatitis associated with gall-bladder disease and 
the further damage resulting from surgical intervention The increased urea 
retention indicates a secondary renal failure 

In the last few years, four unexpected deaths of this high-temperature 
type occurred at the Barnes Hospital of St Louis, following gall-bladder oper- 
ations These patients were all apparently good risks for operation At 
autopsy definite pathological changes in the liver were observed which were 
identical with those found by biopsy at the time of the operation These 
changes were the same as those seen in other cases with cholecystitis , 1 e , 
cloudy swelling with some cedema and periportal inflammation (Graham ) 
More recently Hehvig^^ and his associates at St Luke’s Hospital, Kansas 
City, Mo , have made a special study of these so-called liver deaths In four 
cases the syndrome followed operations on the biliary tract, m one case a 
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severe trauma to the liver , and in one it was associated with a diffuse metastatic 
carcinoma of the liver 

In these cases there was a rapid rise in temperature without infection and 
accelerated pulse Progressive oliguria and increase in the nitrogenous ele- 
ments in the blood developed Death occurred in a state clinically resembling 
ursemia 

Although Heyd mentioned the increasing retention of urea in cases of this 
type, other authors have not emphasized the clinical evidence of renal involve- 
ment Autopsy in Helwig’s cases showed extensive degenerative changes in 
both liver and kidneys In the liver, there were either leucocytic infiltrations, 
necrosis and interstitial haemorrhages or parenchymatous and fatty changes 
The kidneys showed parenchymatous swelling with degeneration of the tubular 
epithelium usually progressing to necrosis The clinical records in the opera- 
tive cases did not indicate any definite failure of liver function Two cases 
showed slight jaundice All these patients gave a histor}’^ of chronic cholecysti- 
tis, and liver damage was noted at operation Helwig is of the opinion that 
the post-operative s3'mptoms and fatal termination are due not to failure of 
liver function, but to toxic products elaborated by the diseased liver, which 
act secondarily upon the kidneys 

Further important contributions on the functional capacity of the liver and 
the condition of “liver death” were made by Walters,^^ in 1931, and by Schutz, 
Helwig and Kuhn,^^ in 1932 

In my own experience m bihar3^-tract surgery, I have observed several 
cases of post-operative death showing this high-temperature syndrome with- 
out infection or haemorrhage, with rapidly rising fever, rapid pulse, and the 
terminal uraemic S3mdrome It is probable that such cases occur more fre- 
quently than the number of reported cases would indicate The tragedy of 
these deaths is that they occur, as has been noted, in patients who appear chni- 
calty to be good operative risks 

It IS especially important, therefore, to determine the condition and func 
tional activity of the liver before any operation on the biliary tract, no matter 
how good the general condition of the patient ma3'^ appear to be 

Various tests of liver function have been proposed and used Chief 
among these are the determination of the icteric index, the van den Bergh test, 
the d3'e-retention test, and the galactose test 

The liver, as Judd^® sa3'^s, has “a multiplicity of metabolic functions” It 
IS concerned with the metabolism of carbohydrates, proteins and fats , with the 
production of bile and of fibrinogen , and with detoxification Probably no 
one test can be depended upon to reveal failure of liver function At The 
Ma3'0 Clinic, one of the d3’^e-retention tests and the van den Bergh test are 
used as routine pre-operative measures m bihar3’^-tract surgery Others prefer 
the icteric index to the van den Bergh test, as it also depends upon bile-pig- 
ment formation and is a much simpler procedure The galactose test is less 
widely used m American clinics, but it is of interest to note that a British 
surgeon, Flint,^"* of Leeds, found that, in a series of cases of gall-bladder 
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disease m \\hich biopsy studies of the liver at the time of operation showed 
var}-ing degrees of hepatitis, the galactose test was a better indicator of the 
degree of liver damage than the van den Bergh test He did not employ any 
of the dye-retention tests in this study 

At the Tefterson Hospital, Philadelphia, Shallow emphasized the impor- 
tance of pre-operative liver tests m patients with gall-bladder disease who were 
not jaundiced, as he had noted that m certain cases m which death occurred 
unexpectedly after operation, the dye tests had shown a high degree of reten- 
tion (Robertson 

In the dye-retention tests, the dyes that have been most frequently em- 
ployed are phenoltetrachlorphthalein and bromsulphalein After Graham de- 
veloped his method of cholecystography for gall-bladder visualization with 
phenoltetraiodophthalein (isoiodeikon) given intravenously, he found that this 
same method could be used as a d3’'e-retention test of liver function If 
isoiodeikon is given in the amount usuall}’- used for cholecystography (about 
2 5 grams to the average adult), it puts a heavier “load ' on the liver than 
the amount of the dj-es ordinanlj' used for hver-function tests This liver- 
function test vas in fact developed on the basis of the findings in the four 
“li\ er deaths ' at the Barnes Hospital to which reference has been made In 
these cases choleci'stography had been done with the intravenous injection of 
the d) e, and in revle^^^ng the records it was found that there had been a high 
retention of the dye in all of them 

Since that time, patients showing a retention of more than 50 per cent of 
the di-e in the first half hour are not operated upon immediately, but are pre- 
pared for operation by rest and large doses of carbohydrate — by mouth or as 
glucose intravenously Small amounts of calcium are also given, as it has 
been found that the repair of damaged livers is hastened b^* calcium Mortality 
from gall-bladder operations has been reduced since this routine vas adopted 
for cholecystectomy from 6 per cent to o 4 per cent , for common-duct opera- 
tions, from 7 7 to 2 per cent 

One advantage of the Graham dj-e-retention test is that in clinics where 
cholecystography is done as a routine with intravenous injection of the dye in 
cases of biliary-tract disease, no additional intravenous injection is required 
and the number of procedures necessary for the study of the case is thereby 
reduced M hichever method is preferred, some liver-function test, and 
preferably more than one such test, should be done in every* case prior to 
operation on the gall-bladder If anj* evidence of functional failure of the 
liver IS found by such tests, glucose should be given in large amounts, prefer- 
ably intravenously, before and after operation, and also small doses of a suit- 
able calcium preparation may well be used 

In addition to such pre-operative and post-operative measures to maintain 
liver function and avoid “liver deaths” in biliary-tract surgery^ certain 
features of the operative technic are also of importance Care should be taken 
to avoid injury to the bile-ducts, the blood suppty, or the nerve supply of the 
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Iner, as any such mjur}’- increases the degree of liver damage incident to the 
operation and diminishes its functional integrity 

It IS of importance that the surgeon should thoroughly inspect the opera- 
tive field V ith special attention to the course and any possible anomalies of 
the bile-ducts and the blood-vessels Anomalies of both bile-ducts and the 
blood-vessels of the biliary tract are frequent According to Behrend,® such 
anomalies occur in 25 per cent of cases Injury to the bile-ducts involves 
biliary obstruction and thus increased damage to the liver Injury to the 
blood-vessels of the biliary tract is of special significance to liver function 
because of the peculiarity of the blood supply of the liver, by which the indi- 
vidual liver cells receive blood only from the portal vein, the hepatic artery 
supplying the bile-ducts and the capsule of the liver Hence, as Crile notes, 
“the interchange of the circulation m the liver cells is not between the arterial 
and the venous systems but between the portal and the biliary systems ” And 
it IS evident that any interference with the biliary supply must affect the portal 
circulation and the blood supply of the liver 

According to Crile’s’^® theory, also, the operative exposure m bihary-tract 
surgery results in lowering the temperature of the liver, with consequent re- 
duction of Its functional activity and also interference with the heat regulation 
of the body, explaining the rapid rise of temperature characteristic of the type 
of “liver death” under discussion To obviate this he has devised a method 
for the application of diathermy to the liver during as well as after operation 
This method has not been generally adopted, but a recent monograph on 
bihary-tract surgery by an Argentine surgeon (Sobre-Casas^'^) reports the 
use of diathermy in his clinic at Buenos Aires both during and after operation 
It may be that Crile’s method of diathermy to maintain the temperature of 
the liver will prove to be a valuable adjunct of gall-bladder surgery 

\Vhether this method is generally adopted or not, the surgeon operating 
on the biliary tract, with even such a comparatively simple operation as an 
uncomplicated cholecystectom}’-, must give careful attention to protecting the 
liver and surrounding tissues against damage of any kind, and especially to 
avoiding injury to bile-ducts and blood-vessels 

Thus, with proper pre-operative and post-operative care, such as we have 
indicated, post-operative deaths of the “high temperature” liver death type 
can be avoided and the mortality of bihary-tract surgery definitely reduced 

CONCLUSIONS 

(1) Traumatization of the ducts during gall-bladder operations may pro- 
duce a fatal syndrome known as “liver death ” The clinical picture is that of 
an overwhelming toxaemia not associated with jaundice 

(2) Fatal toxaemia of hepatic origin may occur after relatively simple 
operations, such as cholecystectomy, in patients considered good operative 
risks 

(3) By ^vay of precaution, hver-function and blood-chemical tests should 
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always be performed pre-operatively An unfavorable report should be con- 
sidered a definite contra-mdication to operation 

(4) During the course of the operation it is essential to be extremely 
gentle m handling the biliary ducts, as the slightest trauma may have a dis- 
turbing elfect on hepatic function 

(5) One must constantly be on the watch for anomalous blood supply of 
the biliary tract, which is present in 25 per cent of cases Injury to these 
vessels impairs liver functions because of the anatomical peculiarity of the 
blood supply of the liver 

(6) By observing special precautions prior to and during the operation, 
"liver death” can largely be avoided 
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THE SYMPTOMS OF NON-CALCULOUS CHOLECYSTITIS IN THE 
ABSENCE OF COLIC THE SYNDROIME OF CHRONIC 

CHOLECYSTITIS* 

By Samuel L Imaierjlot, MD 

OF Philadelphia, Pa 

If the operation of cholec3'stectomy, as performed for non-calculous 
cholecystitis, is to justify its existence as a reliable surgical procedure, it 
would seem that the results should be at least as good as those secured wnth 
the same operation m calculous cases Reports on this question from the 
leading surgical clinics of this country may be summarized as follows Until 
recently, Judd,^ in 300 operated cases, found that the end-results were better 
in the severer grades of cholecystitis, in stone cases, and m those patients 
w'ho had suffered from colic, even in the absence of stones With respect to 
the better results in colic, Judd- has recently reversed his opinion From 
the Lahey Clinic CattelF reported, m 634 cases, that the end-results w'ere 
better in the calculous group Deaver and Bortz,'* in 903 cases, of w'hich 50 
per cent w^ere calculous, secured equally good results in both groups, but 
their results (65 5 per cent ), entirely relieved, are below the 87 per cent in 
Judd’s selected group of straw'berry cholecystitis with stones Muller,® in 
sixty cases (exclusive of common-duct stone), found the results better in 
stone cases 

Inquiry into the numerous causes which underlie complaints following 
cholecystectomy w’lll not be undertaken here We have noted, in common 
w'lth others,® that colitis is one of these causes One seemingly extreme point 
of view may be mentioned It is that chronic cholecystitis as found micro- 
scopically may not be of great significance, just as some surgeons now believe 
that a diagnosis of chronic appendicitis made microscopically is not of great 
significance It is true that in many of the non-calculous cases the gall- 
bladder IS thin-w'alled and semi-transparent, in contradistinction to the thick- 
walled organ so frequently associated with stones This naturally leads to 
the question Upon w'hat should a diagnosis of chronic cholecystitis be based ^ 
The present study is concerned wnth sjTnptomatology only Cholecysto- 
graphical findings have been reported elsew'here 

That gall-stone colic is often preceded for years by dyspepsia has been 
claimed by IMoynihan, Mayo-Robson, Bland-Sutton, and others Dj'spepsia 
has also been recognized as part of the picture of non-calculous cholecystitis, 
but clinicians ha^e been reluctant to attach too much diagnostic importance 
to this dyspepsia, m the absence of other more characteristic sjouptoms 
Mojmihan® has, however, transferred his inaugural symptoms (earlj' indiges- 

♦Read before the Southeast Branch of the Philadelphia Count> Medical Societj, 
December i, 1932 
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non preceding colic m calculous cases) to non-calculous cholecystitis Gib- 
bon^ thought that the “less typical s3mptoins” could be relied upon in 
diagnosis, if other factors were carefully controlled 

The Symptoms of Non-calciiloiis Cholecystitis m the Absence of Colic — 
A number of clinicians have described upper abdominal distress in the absence 
of colic Judd^ implies that m addition to colic there are two kinds of 
dyspepsia (i) Indigestion m the sense of flatulence, belching, etc , and (2) 
“constant dull pain ” Emhorn,^° m contrasting acute with chronic cholecys- 
titis, described the s}mptoms in the latter as “a repetition of the fullness 
and distress w ith increased severity and duration ” Moynihan^ said “briefly, 
the histoiy is one in vhich there has been a period of indigestion lasting 
always for months, sometimes for years ” Riesman^^ said that the symptoms 
were those of nen,mus dyspepsia Mason and Blackford^^ said three-fourths 
of their patients sought relief on account of “chronic gastric disturbances ” 
I ha\e selected for study iSo cholecystectomized patients in w^hom micro- 
scopical examination showed chronic cholecystitis One-half were calculous 
cases The following were excluded Patients w ith chronic cholecj’^stitis wEo 
showed acute or sub-acute appendicitis, acute cholecystitis and chronic sup- 
puratne cholec} stitis , patients with hepatitis and pancreatitis as diagnosed 
by the surgeon; gastric retention, visceroptosis and ileal stasis if detected by 
X-ray examination, patients with jaundice if stones were not found at 
operation, patients with a histoiy diarrhoea, patients with spastic colon 
and constipation w ere not excluded 

My observation of gall-bladder patients (in whom the diagnosis w'as con- 
firmed at operation) has led me to believe that the dyspepsia from which 
they suffer is not as \ague as we are sometimes taught, and that in their 
sjTnptomatolog}* there may be separated on the one hand such complaints as 
belching and heartburn (“simple indigestion ’) and on the other hand acute 
attacks of pain (biliar}' colic) from a rather definite syndrome which is 
neither and to w hich I attach the term “the syndrome of chronic cholecystitis ” 
The following six groups of S3Tnptoms m non-calculous cholec3’^stitis are 
practical clinicall3’’, though the3* are based partl3’' on pathology and partly on 
S3'mptomatolog3' The3' (i) S3mdrome of chronic cholec3’^stitis , (2) 
attacks of biliarj- colic, (3) acute cholec3"Stitis , (4) ulcer-like syndrome, 
(5) simple indigestion , (6) complications 

(^) The S3Tidrome of chronic choIec3"stitis (a) Distress m the upper 
abdomen, usualR in the epigastrium, variously described by patients, (&) 
while the distress ma3* be made worse b3^ food, it is often uninfluenced b3’^ food 
(aside from the disagreement of fatt3' food) and not rarely lasts all day, even 
if little or no food is taken, (c) one of its most important characteristics is 
its total duration It commonl3' lasts for w eeks — ^the average duration of an 
attack upon admission to the hospital was six weeks, (d) there is a marked 
tendency to recurrence of attacks , (e) if the patient is ill for a long enough 
time (average m this series four 3'ears) the pain wall usualty be referred 
(63 per cent m this senes) (2) Attacks of biliaiy’- colic In patients suffer- 
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ing from gall-bladder disease an acute attack of pain, of greater or less 
se\erity, is usually ascribed to the presence of stone or to acute cholecystitis, 
or to some ill-defined reflex cause (“pylorospasm,” etc ) Very severe pain 
may last for days, but I have also seen it last for weeks, a status colicus The 
differential diagnosis of these pains is difificult, which is another way of 
saying that a pre-operative diagnosis of stone in these cases is, from the 
symptomatic standpoint, rather unsatisfactory The actual incidence of 
biliary colic depends partly on the stage of the disease and the selection of 
patients for operation, but also partly on the interpretation of what consti- 
tutes biliar}’- colic This accounts for the low incidence of 9 5 per cent of 
attacks of pain given by Deaver and Bortz'* and the high incidence of “colic 
pains” of 70 per cent mentioned in Osier’s Modern Medicine^^ and by 
others In this series 35 per cent of patients (non-calculous) had acute 
attacks that might have been interpreted as biliary colic (3) Acute 
cholecystitis A good description of acute cholecystitis is given by Riesman 
(4) Pam in relation to meals, “ulcer-like S3mdrome” 19 per cent of patients 
had pain which bore a definite relation to meals, but in onl}"^ 7 per cent vas 
this pain SO uni elated to other symptoms that a diagnosis of ulcer was con- 
sidered (5) “Indigestion,” or “simple indigestion” This term appears 
necessary to designate such complaints as heartburn, belching, feeling of 
general abdominal distention, etc The feeling of a lump or distress in the 
epigastrium (or higher in the chest) occurring in so many conditions may be 
difficult to differentiate from the distress found m “the syndrome of chronic 
cholecystitis” Differential diagnosis cannot be entered into here, it is 
necessary to take into consideration the whole picture rather than any single 
symptom Patients with gall-bladder disease are subject to a great deal of 
“simple indigestion ” In many of our patients this simple indigestion tended 
to disappear as the attacks of acute or chronic cholecystitis disappeared In 
7 7 per cent of patients simple indigestion was the chief complaint on admis- 
sion (6) Complications The incidence of jaundice, fever, etc, etc, need 
not be considered here 

Incidcucc of These Symptoms — In the non-calculous group the syndrome 
of attacks of chronic cholecystitis occurred in 76 per cent of the group, but 
it must be made clear that this was often m combination with other symptoms 
A combination of chronic cholecystitis attacks and attacks of biliary colic (but 
not always at the same time) occurred in 23 per cent , attacks of chronic 
cholecystitis occurred alone (wnth the exception of simple indigestion which 
often accompanies an attack) in 42 per cent of patients 

In the calculous group, on the other hand, the sjmiptom which occurred 
most frequently by itself was biliary colic (53 per cent ) wnth biliary colic 
occurring w’lth various other combinations in 80 per cent of all calculous 
patients It is interesting to note that the “sjuidrome of chronic cholecys- 
titis” occurred in 40 per cent of all stone patients 

Two questions inaj be asked — first “What are the earliest symptoms^” 
In our histones m the stone group an attack of chronic cholecystitis w'as the 
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first symptom m 23 per cent of the patients, but an attack of colic, without 
any obtainable history of previous indigestion, was the first symptom in 
48 per cent In the non-calculous group the first symptom was an attack of 
chronic cholecystitis in 50 per cent of the patients Secondly “What per 
cent of patients suffering from such complaints as heartburn, belching, etc 
(so-called simple indigestion), have chronic cholecystitis as the cause of their 
complaints^” There is nothing in this study which answers this question 
It may be noted that we obtained a history of “simple indigestion” only at 
the onset m 83 per cent of cases (as opposed to the above mentioned 50 
per cent incidence of the “syndrome of chronic cholecystitis,” 1 e , “attack 
of chronic cholecystitis” at the onset) 

Comment — Whether an “attack of chronic cholecystitis” be accepted as a 
syndrome will depend on several things (i) Whether it can be separated 
as an entity from the standpoint of its symptomatolog}^ , (2) whether it rests 
on a firm pathological basis I have no further evidence to offer now The 
syndrome may persist after cholecystectomy, but this is at least no more 
mysterious than the persistence for a time of biliary colic after the removal 
of a diseased gall-bladder and all stones (3) Most important of all is the 
question whether this syndrome is relieved by operation at least as well as, 
let us say, biliary colic I regret to say that my own follow-up is not large 
enough to be able to answer this question I hope to have a larger follow-up 
in the future I cannot urge this syndrome at present as an indication for 
surgery, although I think it corresponds to the inaugural symptoms of Moyni- 
han, to the “Constant dull aching pam” of Judd, and in actual practice is used 
by many surgeons as an operative indication In this respect I will quote 
the recent opinion of Judd and Priestley,^ who said, “Patients with colic 
prior to cJioIecystostomy are likely to obtain more complete symptomatic re- 
lief than patients who complain chiefly of dyspepsia The difference is not 
great, however, and after cholecystectomy it is even slightly reversed ” 
[Italics mine ] If this be so, I think we have a powerful argument that the 
important factor in the “syndrome of chronic cholecystitis” is the diseased 
gall-bladder This need not be taken as an indication for surgery by those 
who prefer medical treatment 

Conclusion — In non-calculous cholecystitis the commonest symptom is 
a fairly definite type of indigestion which I have termed the syndrome of 
chronic cholecystitis This syndrome is described It occurred (often to- 
gether with other symptoms, such as biliary colic) m 76 per cent of ninety 
operated patients in whom the gall-bladder was examined microscopically 
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PERFOEATION OF THE GALL-BLADDER IN ACUTE 

CHOLECYSTITIS* 

By E Starr Judd, M D 

AND 

J Roberts Phillips, M D 

OF Rochester, Minn 

FHOM THE DIVISION OF StTBOEKV OF THE MAVO CLINIC 

Perforation of the gall-bladder is unusual It is comparable to perfora- 
tion of any other viscus The condition is most frequently confused, pre- 
operatively, with inflammation in a high-lying appendix, perforation of an 
ulcer of the stomach or duodenum, or acute pulmonary disease However, 
an inflammatory process in the appendix may be so acute that it progresses 
to gangrene and perforation within a few hours The gall-bladder rarely 
perforates during the first attack Consequently, adhesions form, and when 
perforation does occur, the process usually remains localized about the viscus 
Perforation m such a way that material runs free into the peritoneal cavity 
IS rare, and when it does occur it constitutes a very difficult problem m 
accurate pre-operative diagnosis In the majority of instances the true nature 
of the condition will not be revealed until the abdomen is opened and a bile- 
tinged exudate is found in the peritoneal cavity Thick, cedematous walls 
may give the appearance of distention, but in reality the gall-bladder rarely 
bursts from overexpansion Perforation is probably always due to ulceration 
or local gangrene of a part of the wall 

In reviewing the cases of acute cholecystitis in which operation has been 
performed at The Mayo Clinic m the last ten years, we found sixty-one in 
which the gall-bladder had perforated In only two of these was there 
extravasation of content into the general peritoneal cavity In the remaining 
fifty-nine cases the process was well localized Forty-three of the patients 
were women and eighteen were men The oldest patient was aged sixty-eight 
years and the youngest twenty-four, but by far the majority of patients were 
more than fifty years of age That the accident tends to afflict older persons 
IS in part because the blood supply to the organ is poorer with advancing 
years When the process has been going on for some time and the function 
has been diminished, the chance of recovery is impaired while that of necrosis 
and leakage is increased 

All of the patients had had symptoms referable to the biliary tract Eight 
had undergone cholecystostomy Forty-eight had had acute symptoms previ- 
ously Some were in the midst of an acute attack when they arrived for 
consultation However, the majority had gone through most of the acute 
symptoms before we saw them The average duration of the attack before 
consultation at the clinic was fourteen days The length of the period of 
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obsenation depended on the condition of tlie patient, the average was si\ 
days, making the average time from the onset of the attack to operation 
t\\ent} da}s Colic was the chief and most common symptom , it was present 
in fift}-four cases Sixteen of the patients had some degree of jaundice 
Leucocjtes numhered more than 10,000 in each cubic millimetre of blood in 
tuenty-five cases, 111 seven of these, more than 20,000 Tenderness in the 
right upper abdominal quadrant i\ as a constant finding A mass could be felt 
in the region of the gall-bladder in twent3'^-seven instances 

Localized peritonitis was evident in all of the sixty-one cases Gangrene 
in one or more areas of the wall of the gall-bladder was present in eleven 
cases at the time of cholecystectomy, and there was associated empyfema in 
twenty-tuo Stones were found in the gall-bladder in fifty-six cases Thej’^ 
\\ould be expected in a large proportion of cases, for acute cholecystitis 
without stones is uncommon In the past it has been the general opinion 
that calculi m the common bile-duct are uncommonly coincident with a 
perforated gall-bladder However, stones were found in the common bile- 
duct in nine of our sixty-one cases It is possible that they were present at 
one time or another m a greater proportion of the cases, for many of the 
patients had had repeated attacks referable to the biliary tract 

The seventy of the symptoms does not always indicate the extent of the 
pathological process, for in some instances it progresses to the stage of 
perforation and abscess without producing acute pain or other abdominal 
disturbance The experience of one of the patients, a woman aged forty- 
three tears, is typical For two years she had had a “drawing feeling” in 
the epigastrium, moderate dyspepsia, and loss of appetite One month before 
she came for consultation she had had generalized abdominal pain which had 
lasted an hour It had been relieved by hot applications and once by vomit- 
ing The woman never had been obliged to go to bed With the exception 
of tenderness about the umbilicus, there was no indication of an abdominal 
pathological process Analysis of gastric content disclosed that there was no 
free acid in the stomach Two pltysicians were of the opinion that a 
cholecystic process might be present At operation empj'^sema of the gall- 
bladder was found and it was evident that the gall-bladder had ruptured into 
the liver Many stones w'ere present The appendix was involved in an 
inflammator}’^ process Cholecystectomy and appendectomy w'ere performed 
Two Penrose drains were used Convalescence w^as uneventful 

Cholecjstectomy was performed in forty-eight of the sixty-one cases with 
fi\e deaths cholecjstostoni} in thirteen with one death Half of the deaths 
were associated with pulmonary complications The coincidence of acute 
cholecjstitis and pulmonar) processes has been emphasized, undoubtedly the 
close proximity of the infected gall-bladder to the diaphragm is the predonii- 
nant factor in this situation Death is frequently attributed to the pulmonary 
complication 

Perforation of the wall of the gall-bladder, wnth leakage of the content 
into the abdominal caMty, is probabty of more frequent occurrence than our 
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senes indicates When the accident occurs the patient is too sick to travel , 
consequently the attending physician does not refer the patient to us but 
gives emergency attention at home Ordinarily we see only those patients 
who can be brought a short distance or whose condition undergoes acute 
exacerbation while they are en route to us for consultation 

In reviewing the cases of acute cholecystic disease of the last ten years, 
ill which the patients had died without having an operation on the gall- 
bladder, we found three in whom perforation of the viscus had occurred with 
ensuing general peritonitis The reason that surgical interference was not 
undertaken was that the patients were practically moribund on admission 

In the two cases of our series in which perforation of the gall-bladder 
occurred in such a way that material ran free into the peritoneal cavity, one 
of the patients survived Immediate surgical intervention is imperative in 
such cases When the infection is localized an abscess forms This was the 
most common eventuality in our senes The presence of a palpable mass m 
the upper right quadrant of the abdomen should arouse suspicion of the 
presence of the condition Cholecystostomy, or cholecystectomy with free 
drainage of the abscess, is indicated 

Perforation into an adjacent viscus may occur This happened m seven 
of our sixty-one cases It resulted in six cholecystoduodenal fistulas and one 
cholecystocolonic fistula Because the gall-bladder and the duodenum are so 
intimately associated, it is difficult at times to determine whether a perforated 
duodenal ulcer has disseminated its infectious products into the gall-bladder, 
or whether the gall-bladder is the chief offender and has perforated into the 
duodenum Rupture through the abdominal wall was observed m two cases, 
m both of which previous operations on the gall-bladder had been performed 
In these cases, probably the viscus had been sutured to the abdominal wall at 
the time of the previous procedure or had become adherent m the scar 

Even under the existing circumstances, the post-operative convalescence 
of some of these patients is smooth, apparently because vaccination against 
the infection has taken place, or because the primary condition was not the 
result of infection 
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By Edward D Tbuesdedl, MD 
OF New York, N Y 

FBOU THE BtTRQICAL DIVISION OF BT LUKE 8 HOSPITAL 

Incidental palpation of the gall-bladder during the course of an abdom- 
inal operation affords an exceptional opportunity to detect the presence of 
unsuspected gall-stones This procedure, when methodically employed, will 
uncover the presence of gall-stones in a surprising proportion of the patients 
so examined The existence of gall-stones having been established m a 
patient not suspected of possessing them before operation, one of several sit- 
uations may be found to exist It may happen that the usual symptoms of 
gall-stones have been present but were obscured by the complaints and find- 
ings associated with the condition for which the operation was performed, 
or were mistakenly attributed to this condition Again, there may have been 
mild symptoms suggestive of gall-bladder disease not elicited in the history 
when taken, or if so, too vague and commonplace to convey their real sig- 
nificance Or a revision of the patient’s history may establish beyond ques- 
tion the fact that there has actually been a complete absence of the symptoms 
characteristic of gall-stones and that the stones have been truly quiescent 
and symptomless While the medical profession has long been aware of the 
occasional existence of so-called silent or symptomless gall-stones, there is 
little available information as to the frequency of occurrence of such gall- 
stones or as to whether they are entirely symptomless to their possessors as 
assumed Autopsies not infrequently reveal the presence of unsuspected 
gall-stones but when so found the opportunity for direct inquiry into past 
histones has passed by Furthermore, statistics relative to gall-stones com- 
piled from autopsy records cannot be regarded as entirely representative since 
they are commonly derived from institutions and too often based upon exam- 
ination of aged, destitute and impoverished individuals Nor can it be 
properly assumed in all cases that gall-stones unexpectedly discovered at 
autopsy have been truly quiescent or symptomless merely for the reason that 
so far as known they have never been a source of complaint While the 
gall-stones discovered during the course of an abdominal operation may prove 
at times to have been actually symptomless, it is probable that in most 
instances they should be more correctly termed unsuspected In cases where 
gall-stones have not been removed at the time of their discovery, or soon 
afterwards, knowledge of their presence will permit a prompt explanation of 
the lesser degrees of dyspepsia commonly associated with the onset of gall- 
bladder disease or in the absence of such symptoms afford opportunity to 
establish the duration of existence of quiescent or symptomless gall-stones 
* Read before the New York Surgical Society, April 27, 1932 
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Therefore, incidental examination of the gall-bladder and biliary passages by 
direct palpation during the course of an abdominal operation offers an excep- 
tional opportunity to acquire valuable information as to the condition of these 
structures and to accumulate data as to the frequency of occurrence and 
behavior of unsuspected gall-stones 

The report nov presented is based upon an exploration of the gall-bladder 
during the course of 350 personal laparotomies (Table I), stones having 
been found present in thirty-one instances, or approximately 89 per cent 
It has covered a period of ten years, is limited to women and is composed 
exclusively of cases m which the possibility of gall-bladder disease had not 
been considered in the pre-operative diagnosis The examination of the 
gall-bladder has been a routine procedure in all cases where this might be 
done without detriment to the welfare of the patient The attempt was made 
to avoid anything approaching a selection of cases, the data being compiled 
as opportunity permitted m the ordinary course of routine operative work 

Table I 


Three Hundred. Ftfty Cases tn Winch the Gall-bladder Was 'Examined by Palpation During 
Operation, Grouped by Decades and Showing Incidence of Occurrence of Gall-stones 


Decade 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

Totals 

Gall-bladders explored 

3 

82 

146 

91 

21 

7 

350 

Stones present 

0 

6 

8 

12 

4 

I 

31 

Approximate percentage of 
occurrence of stones 

0 

7 3 

5 5 

13 

19 

14 

9 8 


While It IS not intended to maintain that thirty-one out of 350 women 
possessed silent or symptomless gall-stones, it can be stated that gall-stones 
were found present m thirty-one women m whom it had not been expected 
to find them before operation It is obvious, 111 retrospect, that this number 
was somewhat augmented either) by defects m history-taking or inattention 
to the details of a fairly comprehensive history or both, and by imperfect 
diagnosis in general, with the result that certain cases were thus included in 
the group under discussion that might otherwise have been eliminated 

At first impression, a percentage of nearly 9 per cent might be regarded 
as unduly high However, as the investigation was limited to women, the 
great majority of whom had borne children and most of whom were in the 
period of life contributing the highest incidence of gall-bladder disease, a 
rather high percentage of occurrence should be anticipated Furthermore, 
there is good reason to assume that of the 350 women examined, probably 
more than thirty-one were actually the victims of gall-stones Gall-stones 
too small to be palpated through the gall-bladder wall, particularly a gall- 
bladder wall thickened by disease, have naturally escaped detection A few 
small gall-stones, even of palpable size, very readily elude the touch m a 
distended or partly distended gall-bladder, while a small, smooth stone located 
in the mouth of the cystic duct is sometimes difficult to apprehend, the more 
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so through a lower abdominal incision In a number of cases inflammatory 
adhesions were encountered m the region of the gall-bladder, no stones appar- 
ently being present, not all of which could be properly ascribed to duodenal 
or gastric disease For these reasons it would seem proper to assume that 
the incidence of gall-stones among the 350 cases examined was actually in 
excess of 9 per cent and the incidence of biliary disease even substan- 
tially higher 

The thirty-one women in whom gall-stones were discovered constituted 
a particularly interesting group for analysis and further observation All 
but four were or had been married, and twenty-three gave a history of one 
or more pregnancies, the great majority of multiple pregnancies Six were 
in their third decade of life and eight in their fourth Thus, fourteen m all, 
or almost one-half, were under forty years of age Seven were colored 
women, five of these being operated upon for uterine fibroids and two for 
large ovarian cysts Of the twenty-four others, seven were operated upon 
for fibrous or fibroid uteri, four for ovarian cysts, three for uterine dis- 
placements, and two for conditions of the tubes Thus, twenty-three of the 
thirty-one women possessing stones were recruited from gynsecological cases 
Six operations were classed as exploratory laparotomies, three of these 
proving to be cancer, and two were for the repair of ventral hernias Four 
of the thirty-one gave a history of having had typhoid fever, seventeen a 
history of never having had this disease, while ten were not questioned m 
this regard 

The thirty-one cases fall rather naturally into three general groups , first, 
those whose gall-stones were dealt with at the time they were discovered, 
second, those who have had a subsequent cholecystectomy, and finally, a 
group of those that have not had as yet, for one reason or another, further 
surgical treatment 

In the first group, comprising six patients, five cholecystectomies were 
immediately performed, conditions indicating the operation at the time In 
the other, a small, friable and solitary stone was removed by cholecystotomy, 
a procedure regarded with even less enthusiasm after its accomplishment 
than before it was undertaken That an immediate cholecystectomy was not 
performed more frequently where stones had been discovered was due to 
what seemed adequate contra-indication at the time In no case had gall- 
bladder disease been a consideration before operation or been discussed with 
the patient in advance In a good many instances treatment of the primary 
condition had already imposed sufficient dram upon the patient’s vital 
resources The mortality rate for cholecystectomy alone ranging as high as 
3 per cent and perhaps being equally high for the particular operation then 
in prospect, it was felt that the mortality and morbidity for the combined 
procedures would inevitably prove to be more than twice that of either opera- 
tion performed separately As an incision for a gynaecological condition had 
been made in a great majority of the cases, an inadvisable extension of this 
incision would thus have been necessary to deal with the gall-bladder, and 
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perhaps even with this no more than an unsatisfactory exploration of the 
biliary system afforded The very great importance of performing an ade- 
quate operation in all cases of gall-bladder disease at the first attack was also 
prominently in mind and proved a restraining influence 

Two cholecystectomies were performed as a result of an exploratory 
laparotomy based upon indefinite, but persistent pain m the right lower quad- 
rant, doubtfully attributed to chronic appendicitis Possible gall-bladder 
disease had not been considered, probably for the reason that both patients 
were well below the age that might suggest the presence of this condition 
Both were completely relieved of their symptoms In three cases the gall- 
stones, and not the g}mfficological conditions for which the operation had 
been undertaken, explained the outstanding symptoms and made possible their 
cure In the case of the sixth patient \\hose gall-stone was removed by 
cholecystotomy from an apparently normal gall-bladder, there were clear-cut 
symptoms of bile leakage post-operatively Three layers of fine sutures did 
not satisfactorily close the incision through the delicate gall-bladder wall, and 
it vould appear preferable to dram, remove or leave alone a gall-bladder 
under such conditions Two and a half years after this questionable pro- 
cedure the patient can be reported as m good general health, having gained 
in weight and being free from pain or digestive symptoms Whether this 
particular gall-bladder knovn to have contained a stone and to have been 
emptied will reproduce others remains to be seen 

Five patients constitute the second group of those whose gall-bladders 
were removed at a later operation It w'as not unnatural that patients in 
w'hom gall-stones were discovered and not dealt with at the time did not 
receive the information of their condition wnth uniform enthusiasm A few'^ 
w'ere stolidly indifferent, some incredulous, others apparently merely annoyed, 
and one, of an emotional nature, declared herself committed to suicide, as 
such an additional misfortune was more than human nature could support 
One w'oman, twenty-nine years of age, proved an outstanding exception by 
welcoming the information as explaining a persistent indigestion for which 
she had been under recent treatment She returned for the removal of her 
gall-bladder three months later, Avith most satisfactory results Another who 
asserted her disbelief in the announcement that she had gall-stones was 
brought to the hospital tw^enty months later in a severe attack of biliary colic 
and requested immediate operation One went for twm years in apparent 
good health, and then after two years of misery submitted to operation, four 
years after the discovery of her stones The fourth had been operated uixni 
for a fairly large fibroid uterus, the only complaints having been the presence 
of the tumor and some pressure symptoms Three months afterw^ard she 
reported the onset of occasional attacks of indigestion, still later excessive 
gas and pain under the right shoulder-blade, and with constant aggravation 
of her symptoms, precipitated by food, she resorted to partial starvation, 
losing much w'eight Her gall-bladder was removed twenty-two months after 
the discovery of her solitary stone w'hich had obviously increased somewhat 
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in size by accretion during the interval, with complete relief of her symptoms 
and a very considerable increase in weight The fifth patient, twenty-two 
years of age, was followed for almost seven years with great interest For 
five years she had almost constant digestive complaints, that might have 
been satisfactorily explained on the basis of her highly irregular habits It 
was not possible under the circumstances to ascribe her symptoms entirely 
to gall-stones, nor would she contemplate an operation However, her dys- 
pepsia ultimately passed into typical and increasingly severe ^attacks df biliary 
colic, and she finally submitted willingly to cholecy;Stectohiy six years and 
ten months after the discovery of her stones 

The third group is composed of those patients who have not been operated 
upon for their gall-stones, twenty in all, or nearly two-thirds of the entire 
number found to possess stones Four of these patients were rather 
promptly eliminated by death from other causes, one of these known never 
to have had biliary symptoms, the other three having died without oppor- 
tunity for investigation of their past histones following operation Another 
was neither seen nor heard from following her departure from the hospital 
Eight of the twenty were followed for periods of from three months to five 
years and then lost Seven have continued under more or less constant 
observation up to the present time Two of the eight eventually lost were 
having suggestive complaints when last interviewed , another severe attacks , 
while five were in good health when last reported One of these, a colored 
woman, followed for five years, and without symptoms, was repeatedly urged 
to have her gall-stones removed, but concluded the interview with the remark, 
“Why bother them if they don’t bother me ” Of the seven still under 
observation one has digestive complaints not readily dissociated from her 
gall-stones a year after their discovery Another patient, found to have 
stones nine years ago, had a single mild attack of biliary colic five years later, 
this being the only manifestation of the presence of her gall-stones during 
this entire period Two others have been free from all symptoms for periods 
of five years each, and one for more than three and a half years The two 
remaining have been symptom-free for periods of two years and a year and 
a half, respectively 

Of the thirty-one women, therefore, who were unexpectedly found to 
have gall-stones among the 350 examined, four are dead, one was immediately 
lost and eleven have been relieved of their gall-stones, while of fifteen still 
possessing their stones four are having symptoms, or were when last seen, 
and eleven are symptom-free, or were when last seen 

A list of thirty-one women found to possess gall-stones at operation who 
had not been suspected of possessing them beforehand should afford a most 
favorable opportunity to establish satisfactorily the existence of one or more 
possible instances of silent or symptomless gall-stones 

Since two of the five symptom-free cases lost sight of had proven them- 
selves such for periods of three and five years, respectively, before disap- 
pearing, and since of the six symptom-free cases still being followed one 
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has had but a single slight attack during a period of nine years and two no 
manifestations during five years or more, it might seem justifiable to some- 
what arbitrarily classify these five as possible instances of silent or symptom- 
less gall-stones, in the commonly accepted meaning of the term If so, they 
would represent but i 4 per cent of the 350 women m the series examined, 
a group that excluded all patients suspected of possessing biliary disease 

If it is demonstrable that gall-stones may lie dormant for considerable 
periods of time following the discovery of their presence, there is good 
reason to believe that they may also do so following their mcipiency This 
being the case, there is support for the belief that the acute symptoms of 
biliary disease so commonly met with during middle life are but a late mani- 
festation of gall-stones long present, and that gall-bladder disease more 
frequently dates its origin from the earlier years of life than has been gen- 
erally recognized 

The relation of typhoid fever to this group of cases and especially to the 
cases found to have gall-stones was of considerable interest One hundred 
thirty-one of the 350 patients were questioned with some care as to whether 
they had had this disease, and nine, or about 7 per cent , of the questioned 
cases replied in the affirmative Among the 122 patients who had not had 
t}phoid fever there were seventeen with gall-stones, or an incidence of almost 
14 per cent Of the thirty-one women possessing gall-stones, twenty-one 
were questioned as to typhoid fever and of the twenty-one so questioned 
four had had t}fphoid, representing a scant 20 per cent of the stone cases 
questioned as to typhoid It should be noted that five of the patients who 
had had typhoid did not have stones 

Coincident ventral hernia and gall-bladder disease present a special prob- 
lem While a small umbilical hernia may be repaired without invasion of 
the area affording surgical approach to the gall-bladder, the larger umbilical 
hernias and hernias following incisions through the right rectus sheath are 
preferably not repaired over a gall-bladder containing stones Unexpected 
attacks of acute biliary colic occur at times during convalescence from opera- 
tions for ventral hernia, forecasting the probable necessity of an operation 
upon the gall-bladder at a later time, and the re-mcision of an abdominal 
w^all extensively and tediously reconstructed It would seem particularly 
appropriate to examine carefully into the condition of the gall-bladder before 
engaging upon any extensive operation for the repair of a ventral hernia If 
gall-stones are found present, the gall-bladder may be removed, drainage 
established through the flank and the repair of the anterior abdominal wall 
proceeded with, thus eliminating the possibility of either a flare-up of an 

overlooked complication or a later re-mcision of the reconstructed abdom- 
inal wall 

While the material herewith presented may be insufficient to establish 
the percentage of occurrence of unsuspected gall-stones in women, even 
approximately, or to make a material contribution to the problem of the 
so-called symptomless variety, it may serve to re-emphasize certain elemen- 
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tary and supposedly familiar facts not infrequently escaping merited consid- 
eration Gall-bladder disease, with or without stones, must be accepted as 
an exceedingly common affliction among women, particularly among women 
who have borne children, and not infrequently dates from the latter part of 
the second decade of life It would seem that one or more pregnancies in 
the very }oung become a direct agency in, or at least almost inseparable 
from, the premature development of gall-stones Among women known to 
possess gall-stones, a certain percentage will be found apparently exempt 
from symptoms, or at least so for considerable periods of time Eventually, 
however, the great majority of stones may be depended upon to actively 
assert their presence by the development of more or less typical symptoms 
While a routine exploration of the gall-bladder is not by any means advo- 
cated, It certainly should not be omitted during the course of an abdominal 
operation when the welfare of the patient will permit With satisfactory 
relaxation the fingers can follow along and at the same time slightly elevate 
the anterior abdominal wall until the free edge of the liver and the gall- 
bladder are encountered, with but slight reflex disturbance 

Familiarity with the palpation of the gall-bladder will develop the sense 
of touch and so greatly facilitate the detection of such stones present as are 
palpable It will also develop an increasing confidence in the opinion formed 
as to the condition of the gall-bladder and biliary passages based upon palpa- 
tion only Information thus obtained will commonly prove of very great 
value to the patient, serving at once to explain the past, direct present pro- 
cedure or anticipate future developments Omission of this procedure, on 
the other hand, where it might readily have been carried out, may operate 
to the disadvantage of the patient at some later time A patient, more or 
less promptly, following an abdominal operation, may develop symptoms 
highly suggestive of gall-bladder disease When by careful palpation the 
gall-bladder and ducts have given every evidence of being normal, there will 
be greater caution in determining upon a diagnosis of gall-bladder disease 
and resort to an operation upon this organ 

While It would seem that so-called silent or symptomless gall-stones do 
occur and must be accepted as a reality, they should be regarded as a decided 
exception to the general rule 
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SUCCESSFUL RESECTION OF THE COmiON BILUmY DUCT 
FOR CARCINOm OF THE AjMPUXLA OF VATER=^ 

Bt Eugexe B Potter, M D 

OF A>.-x Abboh, Mich 

rhOjr THE DEPU>TMENT OF SCBGEBF OF THE CVTVEBSITr OF MICHIGAN 

Primary carcinoma of the bile-ducts, and particularly the terminal por- 
tion of the common duct, is not so rare as is commonly believed When 
found at operation, however, the lesion has often become so extensive, with 
infiltration of the pancreas and surrounding structures, that the origin of 
the neoplasm remains obscure Biopsy of tumors involving the head of the 
pancreas and the common duct is impracticable, and it is probable that many 
lesions, diagnosed even at operation as carcinoma of the head of the pancreas, 
and treated by palliation, have their origin in the lower part of the common 
duct- 

Pertinent reports indicate a considerable difference of opinion regarding 
the inadence of malignancy in the biliar}^ system In material from The 
jMa}0 Clinic over a twenty-year period, Marshall® found only forty-nine 
pnraar}' carcinomata of the extrahepatic bile-ducts and four cases of benign 
tumors Judd and Graj'^ found in 312 operations for malignancy of the 
gall-bladder and bile-ducts that the former was more than tvMce as common 
as the latter, 212 carcinomata being primar}' m the gall-bladder and 100 
primar}' in the bile-ducts 

Kehnack" found only two cases of primar}’- carcinoma of the bile passages 

4o7S autopsies and McGlinn® reported only five instances in 9,000 autop- 
sies indicating a relatively infrequent occurrence of this lesion Shapiro 
and Lifvendahl,^^ however, found twelve cases of carcinoma of the extra- 
hepatic bile-ducts composing 3 7 per cent of all carcinomata in 2,500 
autopsies This was twice as frequent as caranoma of the gall-bladder and 
three times as common as carcinoma of the pancreas The usual clinical 
diagnosis in their cases was cancer of the pancreas 

4»544 autopsies at the Umversity Hospital the incidence of carcinoma 
of the extrahepatic biliar}^ tract and pancreas was as follow's ten, or 22 per 
cent were pnmar}* in the gall-bladder, eighteen, or 39 per cent, were of 
the pancreas, and eighteen, or 39 per cent , w ere m the extrahepatic bile- 
ducts In the latter group thirteen occurred in the region of the papilla or 
terminal portion of the common duct, four were thought to be primary in 
tne c}btic duct, and one arose from the hepatic duct From these data it 
IS readily seen that caranoma of the bile-ducts is not a rare lesion and that 
this may be the correct diagnosis as often as carcinoma of the pancreas, 
in a suspected neoplasm pro ducing jaundice Furthermore, the common 
Read before the Detroit Academj of Surgerj , April 13, 1933 
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clinical diagnosis of carcinoma of the head of the pancreas is very often 
proven incorrect by pathological stud}’’ To illustrate One group of fifteen 
cases had a clinical diagnosis, before operation, of cancer of the pancreas 
Of these, six died without operation and the diagnosis shown by autops} 
was in one, stone, in two, carcinoma of the pancreas involving the body 
and tail respectively, and in three the lesion was primary m the bile-ducts 
In nine cases operated upon, rvith subsequent autopsy (except two cases 
repoited below), the jDathological diagnosis was carcinoma of the pancreas 
111 one case , carcinoma of the gall-ladder m two instances , and carcinoma 
primary m the bile-ducts m six The clinical diagnosis of carcinoma of 
the pancreas was correct, therefore, m 20 per cent , while m 60 per cent the 
growth was m the bile-ducts 

In addition, three cases with carcinoma of the common duct, found at 
autopsy, had been variously diagnosed as carcinoma of the stomach or gall- 
bladder, carcinoma of the stomach with liver metastases, and common-duct 
stone In two other cases, m which carcinoma of the pancreas was found 
at autopsy, the clinical diagnosis in each had been carcinoma of the colon 

In many cases, the origin of the carcinoma m the biliary tract is of aca- 
demic mtei est only, since the lesion is so widespread that only palliative treat- 
ment foi the relief of icterus is possible In some instances, however, the 
obstructing lesion is small, and were it thought to be primary m the common 
duct rather than 111 the pancreas, an attempt at extirpation of the growth 
would be justifiable and occasionally practicable The difficulties m diagnosis 
of carcinoma of the common duct, even at operation, are fully recognized 
It would appear advisable, however, in the presence of a small growth, where 
there is any doubt regaidmg the origin, to open the duodenum for inspection 
of the papilla and probing of the terminal portion of the common duct 
Should radical opeiation then prove to be impracticable the opening in the 
duodenum may be used foi a palliative anastomosis with the gall-bladder 

Transduodenal resection of carcinoma of tbe ampulla of Vater or lower 
pait of the common duct is not a common procedure and new cases success- 
fully operated upon with the expectancy of cure probably deserve recording 
Halsted’* reported the first operation of this sort, in which the ampulla and 
turn centimetres of the common duct were resected, with reimplantation of 
the common and pancreatic ducts, and cholecystduodenostomy The patient 
lived nine months Cohen and Colp“ reviewed the reported cases in 1927 
and found fifty-nine radical operations for carcinoma of the peri-ampullary 
region Transduodenal resection was done m fifty-three, with a mortality of 
44 per cent Walters,^- reporting a case operated upon by him in igZ'i, 
mentions several previous reports, as well as four unpublished cases from 
The Mayo Clinic, twm of which survived the operation Pemberton’s^® 
case died two years after operation from metastases, and Judd’s® patient, 
operated upon in 1928, required further operation one year later for biliari 
obstruction 

To the above cases, I wish to add three from the Department of Surgery 

370 





EUGENE B POTTER 


of the University of Michigan, in which a transduodenal resection of the 
common duct was done for carcinoma of the ampulla of Vater Cabot, ^ in 
1925, resected the lower end of the common duct for a robin’s-egg-sized 
carcinoma, in a man thirty-five, and reimplanted the duct in the duodenum 
He reoperated upon the patient four years later for chronic empyjema of 
the gall-bladder, at that time felt the tube which had been left extending 
from the common duct into the duodenum, and left it undisturbed A recent 
check-up of the patient (February 17, 1933) shows him to be in good 
health, free of symptoms and without having had a recurrence of jaundice 
After this eight-year period it is probably safe to assume that he is past the 
danger of metastasis and should be considered undoubtedly cured Coller,® 
m 1928, did a similar resection of the common duct in a sixty-four-year-old 
male Death occurred on the fourth post-operative day from cholcemia and 
inanition An autopsy was not permitted 

The third case, recently operated upon by the writer, is reported below Mrs F T , 
No 309,029, aged fifty-seven, housewife, entered the hospital February 28, 1933, com- 
plaining of epigastric pain and jaundice The onset of the illness was three months prior to 
admission when she noticed a dull, gnawing pain in the epigastrium with no relation to 
food The pain was intermittent and was relieved by vomiting It had remained about 
the same but the vomiting had become more frequent Two weeks prior to admission the 
patient noticed jaundice which was persistent and progressive and associated with light- 
colored fatty stools and dark brown urine The patient had lost twenty pounds’ weight 
m four months She was emaciated and presented deep icterus The abdomen was 
scaphoid and the liver edge was at the level of the umbilicus A smooth, rounded mass 
was felt under the liver edge which was thought to be the gall-bladder The remainder of 
the physical findings were unimportant The hsemoglobin was 66 per cent , the red 
blood-count 3,800,000, the urine was negative except for the presence of bile and the 
blood bilirubin 40 mg /looo cc with a direct reaction X-ray studies were negative except 
for non-visualization of the gall-bladder A diagnosis was made of carcinoma of the 
head of the pancreas 

Opc) atiou — March 6, 1933 Upon opening the abdomen, the stomach and first portion 
of the duodenum appeared normal , the liver was considerably enlarged although not 
unusual m appearance, the gall-bladder was thin walled, about three times normal size 
and contained unconcentrated bile, some of which was aspirated, the cystic and common 
ducts were greatly dilated , there was no evidence of stone in either the gall-bladder or the 
ducts The obstruction was then thought to be in the distal portion of the common duct 
and palpation through the duodenum revealed a firm, hard mass m the region of the 
head of the pancreas This mass was about 3 5 centimetres long and 2 centimetres in 
diameter, and lacked the fixation usually encountered in carcinoma of the pancreas No 
glands suggesting metastases were felt The possibility of the neoplasm arising 111 the 
ampulla of Vater was then considered, and direct inspection was thought to be essential 
The duodenum was therefore opened by a longitudinal incision on the anterior surface 
of the second portion after ascertaining that a cholecyst-duodenostomy would be feasible if 
extirpation of the growth was not possible 

The region of the ampulla was occupied bj the mass which had been felt, and 
presented an ulcerated area about two centimetres m diameter on the posterior duodenal 
mucosa The posterior wall of the duodenum with the mass was lifted anteriorlj vith 
little difficultv, and about three centimetres of the terminal portion of the common duct 
dissected free, including a cuff of duodenal mucosa o 5 centimetre wide around the 
ulcerated area The duct was anchored by stay sutures through the cut duodenal wall 
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before it was divided and inspection showed that the resection was well above the infiltrat- 
ing part of the growth, although it had extended upward some distance m the duct as a 
polypoid tumor The dilated end of the pancreatic duct was found just below and 
medial to the common duct, and was reimplanted with the latter in the posterior wall 
of the duodenum Two small tubes, 25 centimetres in length, were inserted m the 
common and pancreatic ducts, and held by fine sutures to the duct walls and the duodenal 
mucosa There was an immediate copious flow of bile and pancreatic secretion The 
anterior wall of the duodenum was closed transversely in three layers to enlarge its 
lumen at this point 

The pathological report by Dr C V Weller was “At the most distal part of the 
common duct, there is extreme polypoid hyperplasia of the mucosa of the duct with 
carcinomatous infiltration at the base Slightly higher the section shows very extensive 
infiltration with adeno-carcinoma surrounding the duct and invading the duodenal muscle 
The most marked carcinomatous infiltration is present at about one-quarter inch above 
the opening of the ampulla ” The opinion of the pathologists was that the neoplasm had 
probably started as a benign papilloma, with malignant degeneration and infiltration at the 
base, comparable to papillomatous growths occurring in the rectum 

The patient made a rapid and uneventful convalescence with prompt diminution in 
the icterus and a fall m blood bilirubin to 8 mg /looo cc within three weeks On dis- 
charge fromi the hospital on the thirty-first post-operative day she had gained ten pounds 
111 weight and felt perfectly well 
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CYSTICODUODENOSTOMY * 

AN EXPERIMENTAL STUDY 

By Edgar J Both, MD 
OF S\N FR\^CISco, Calif 

FELLOW IN MEDICINE OF THE NATION \L RLSEA.RCH COUNCIL 

FROM THE II\LSTED LABORATORY OF EXPERIMENTAL SURGERY, DEPARTMENT OF SURGFRY 
STANFORD UNIYERSITY SCHOOL OF MEDICINE 

Considerable advance has been made in the surgery of the bihar}' ducts 
during the past thirty years, but the technical difficulties encountered have 
restricted success to a few well-trained masters of detail and operative skill 

Numeious methods for the transplantation or implantation of the ducts 
have been suggested Most of these procedures are either time-consuming, 
difficult to perform, oi give poor results The procedure to be described is 

simple, easy to carry out, rapid, and so 
far, has given excellent results The 
most difficult operation on the biliary 
tract involves the anastomosis of the 
hepatic ducts with the duodenum follow- 
ing a stricture just proximal to the en- 
trance of the cystic duct The exact re- 
duplication of this operation is impossible 
in the dog because of the different ana- 
tomical arrangement of the biliary tract 
Normally there is no single hepatic duct 
in the dog One or two tributaries enter 
the common duct distal to the entrance of 
the cystic duct Since a hepatoduodenos- 
tomy cannot be done on this experimental 
animal, the common duct is doubly ligated 
and divided, the gall-bladder is removed, 
and the stump of the cystic duct is cannu- 
lated and anastomosed with the duo- 
denum The cystic duct in the dog is 
from one to two centimetres in length and very close to the liver, and so the 
technical difficulties encountered in performing an anastomosis of this duct 
with the duodenum will be quite comparable with those involved in executing 
a hepatoduodenostomy 

Procedmc — The accompanjing figures illustrate the procedure The common duct 
IS isolated, doublj ligated distal to the point of entrance of the hepatic ducts and divided 
between the ligatures The gall-bladder is removed, and the stump of the cj’stic duct is 
cannulated onto a special!} constructed sihcr cannula (Fig i ) The cannula i s retained 

* This study w'as aided bj a grant from the Fluid Research Fund of the Rockefeller 
Foundation 
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allowed to retract into the lumen of the bowel The liver will readily move down against 
the duodenum, and a suture may be placed to secure the bowel to the capsule of the Incr 
No attempt is made to seal off this region from the rest of the abdominal caMt3 The 
abdomen is closed 

Discussion — Once the details of the entire technic were established, 
no post-operative complications were encountered in a sufficient series of 
dogs to show that the procedure was free from uncontrollable defects All 
of the animals ate well on the day following operation After five months 
none has developed jaundice or shown any other evidence of biliary ob- 
struction They have all gamed weight and appear to be entirely normal 
dogs 

The metal cannulse were observed fluoroscopically and were discharged 
into the lumen of the bowel anywhere from five to forty-two days post- 
operatively The cannula insures free drainage throughout the post-opera- 
tive course and, at the same time, permits the inner purse-string suture to 
be tied under full tension While the duct is held m place by the flange 
on the cannula, tension at the healing surfaces is determined by the second 
purse-string suture Microscopical sections show healing to be well advanced 
by the fourth post-operative day Since no sutures are placed after the 
duodenum and biliary duct are approximated, it is possible to perfect an 
anastomosis easily when as little as one centimetre length of duct is available 

The operative procedure is rapid, requires little surgical skill, and has 
been successfully applied to the transplantation of pancreatic ducts and 
ureters, also 

The many helpful suggestions of Dr Emile Holman are gratefully 
acknowledged 

Summary — ( i) A simple, rapid technic is described for anastomosing 
small ducts into a larger, hollow viscus 

(2) Cysticoduodenostomy by this method is described in detail 

(3) No post-operative complications were encountered 
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SPONTANEOUS EXTERNAL RUPTURE OF EMPYEMA OF THE 

GALL-BLADDER 

By William T Doban, M D 

OF New York, N Y 

There have been, to my knowledge, but seven cases of external perfora- 
tions of the gall-bladder reported m modern literature^"’' In 1890, Cour- 
voisier reported 196 cases of external perforations of the gall-bladder, but 
was himself doubtful of the veracity of the records McCay’s case is the 
only other besides the present one that made use of lodmized oil in making 
the diagnosis 

The present case is a white woman, aged forty-two, and married Her chief com- 
plaint on presenting herself to the Out-patient Department of Bellevue Hospital, in 
December, 1932, was a painful swelling in the right upper quadrant of two months’ 
duration 



Fig I — E\ternal fistula of the gallbladder 

Family History irrelevant, except that her mother died at the age of seventy-two 
with jaundice and was told she had a growth in the liver, a brother is living but has 
had gall-bladder attacks for the past nine years 

Past Hisioiy — She has had two children one now nineteen and the other fifteen years 
of age When twenty-nine years of age she was subjected to a panhysterectomy for fibroids 
of the uterus At this time she w'as told that she had a stone in the gall-bladder, although 
she had had no gall-bladder symptoms Her w'eight was 208 pounds Following the 
operation, she enjojed excellent health for seven jears, until 1927, when the present illness 
began, characterized by indigestion, belching of gas, and pain in the region of the gall- 
bladder, and at times pain radiating to the right shoulder and back With the first gall- 
stone colic attack in 1927, she had a well-marked jaundice which lasted for tw'O w'ceks 
In 1928, one jear later, she experienced a second gall-stone colic attack, but had no 
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associated jaundice with it The third attack was one jear later, in 1929 The fourth 
attack was in January, 1931 After this she had attacks ever\ three weeks until she 
entered Bellevue Hospital Februar\ 9, 1933 

In October, 1932, the patient first noticed a swelling in the region of the gall-bladder 
She stated that this seemed to appear all at once and w'as vcrj sore and painful 

February 8, I933i while at home, the skin o\er the mass ruptured and a great 
quantit> of greenish pus was evacuated This gave considerable relief and the discharge 
gradually became thinner 

February 9, 1933, she entered Bellevue Hospital under mj supervision She had a 
draining sinus in the right upper abdominal quadrant and complained of a dull, aching pain 
in that region Temperature w’as 100°, pulse 80 and respiration 20 

The Graham Test failed to show visualization of the gall-bladder A Ljon’s drainage 
done February 10, 1933, showed that there w'ere no cholestrol crvstals, no bilirubin calcium, 
and no concentrated bile Lipiodol was injected into the sinus tract and X-ray examination 
made, w'hich showed a tract running up tow'ard the region of the gall-bladder and partiallj 
outlining it The follow'ing night, three medium-sized gall-stones were passed through 
this sinus 

It W'as, therefore, deemed wise to excise the tract, and because of the infected area, a 
cholec>stostomj, rather than a cholecystectomy, was done The operation revealed a 
small gall-bladder w'ell up under the liver, packed with stones These stones w’ere remo\ed 
and a drainage tube placed in the gall-bladder The patient made an uneventful recovery 

BIBLIOGRAPHY 

' Abell, L Kentucky M J , 1908 

“Beje, H L Perforation of the Biliary Tract JAMA, vol Ixv, p 2084, December 
II, 1915 

“ Hoerhammer, C L Munchen med Wchnschr , vol Ixiii, p 1451, October 10, 1916 
* Georg, Conrad, Jr J Michigan M Soc , vol xxiv, p 595, November, 1925 
“Ganepj, Louis J Rupture of Gall-Bladder through Abdominal Wall JAMA, \ol 
xcii, p 981, March 23, 1929 

“Miller, Geo P External Perforation of Gall-Bladder Annals or Surgery, March, 

1933 

' McCa^ see Geo P Miller’s External Perforation of Gall Bladder, Annals of Sur- 
gery, Op cit 


378 



THE INDICATIONS FOR AND RESULTS OF REIMOVAL OF THE 

SPLEEN 

By a James Walton, MS, F R C S 

or Lon BOV, Engl\nd 

SURGEON TO THE LONDON HOSPIH.L 

Until recently the surgery of the spleen was chiefly concerned with lup- 
ture and the rarer forms of tumors and cysts It is only within the last 
twenty to thirty years that it has been appreciated that the spleen is not only 
affected in many general disorders but may be the most important factor, so 
that Its removal is followed by a cure or by maiked amelioration of the 
symptoms 

That splenectomy is often the sole means of treatment for severe hsemor- 
rhage following a rupture, for torsion, for localized cysts and for some benign 
tumors IS today generall}^ acknowledged, and the indications for operation in 
such cases may therefore be regarded as absolute It is also known that after 
such an operation there may be a secondary anaemia, a leucocytosis, a lym- 
phocytosis, an eosmophilia and a thrombocythaemia, but such changes are as 
a lule transient and of but little moment Beyond the danger of post-opera- 
tive thrombosis following on such an operation, I can find no account of any 
ill effects due to splenectomy 

It IS m the group of diffuse splenomegalies that the indications are less 
clear and the results of operation less well defined It will usually be found 
most convenient to consider such cases from the point of view of the indi- 
vidual function of the spleen which may be disordered rather than from a 
consideration of the underlying pathological changes, and therefore to group 
them under the following headings 

Altci aftous in the Spleen’s Function as a Reset von — Dating from the 
work of Barcroft and Binet, it is realized that one of the chief functions of 
the spleen is to store up large quantities of blood for periods of emergency 
In cases of infection, and especially those infections where some protozoon 
IS present in the blood-stream, the organism may be stored up in the spleen 
which thus acts as a focus for reinfection Splenomegaly is common in all 
cases of malaria, and kala-azar and less frequently with syphilis and tuber- 
culosis In some such the disease tends to become chronic and fails to yield 
to the ordinar}’’ forms of treatment but after splenectomy has been performed 
a good recovery follows I have previously reported a case of this nature 
where a ph3sician aged forty-six years had had malaria when thirteen, but 
never since One week previously he had awakened and feeling his abdomen 
discovered an enlarged spleen After careful blood examination he was re- 
garded as a case of splenic ansmia and I then performed a splenectomy The 
spleen was Nery large, w'eighing 4^4 pounds Fifteen days after operation 
several benign tertian parasites were discovered m the blood and on the twen- 
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tieth and twenty-third days he had two typical attacks of malaria The s}mp- 
toms yielded to suitable medical treatment and he has since remained perfectly 
well It is probable that m his case the malarial parasites had been stored up 
in his spleen for many years and a splenectomy was necessary to cure him of 
the infection 

Sir Humphrey Rolleston, especially, has directed attention to the occasional 
necessity of performing a splenectomy m resistant cases of congenital syphilis 
In tuberculosis the disease is as a rule less localized but the spleen may be the 
chief focus and a splenectomy thus give a better chance of a radical cure 
Eirois m the Splenic Action upon Noiinal Red Blood-coi ptiscles — Al- 
though it is realized that m foetal life the spleen is one of the factories of 
red blood-corpuscles and that even m adult life a secondary anaemia may fol- 
low splenectomy, it is but rare that this function is stimulated and that a poly- 
cythasniia results Thursfield has laid stress upon the fact that this may some- 
times happen with tuberculosis of the spleen in children between the ages of 
SIX and twelve As a general rule, however, polycythaemia appears rather to 
be dependent upon a diminution in the spleen’s function of destroying red 
blood-corpuscles and thus a splenectomy is not indicated The more fre- 
quent error appears to be that the spleen destroys the red corpuscles to an 
excessive degree and there is a large group of disorders which is character- 
ized by splenomegaly and an anaemia of the secondary type So little is 
known of the anatomy of the spleen that there is considerable doubt as to the 
true nature of the underlying pathology m these conditions In some there is 
a cirrhosis of the liver which appears to be the primary change, in others 
there is thrombosis of the portal and splenic veins, in yet others occlusion of 
the ostia of the hepatic veins (Chian’s disease), while in the remainder the 
condition of the spleen is believed to be primary (Banti’s disease) , somewhat 
allied with this group is von Jaksch’s disease of young children 

Owing to the lack of knowledge of the underlying pathology, the classi- 
fication of this group has to depend very largely upon the clinical picture 
There is m the earlier stages a secondary anaemia with splenomegaly which 
may persist for ten or more years Later the liver enlarges and in the third 
stage it becomes small and shrunken and ascites supervenes With the anajmia 
there is generaly a leucopenia and a relative lymphocytosis In the majority 
severe haemorrhage may occur, especially from the stomach This clear-cut 
clinical picture may be caused not only by diflPerent underlying pathological 
conditions, but it is also difficult — indeed, if not impossible — to say which is 
the primary pathological change Thus, a primary cirrhosis of the liver will 
cause back pressure upon the splenic vein and so cause an enlarged spleen, 
which is often somewhat fibrous and may contain Gandy-Gamna nodules But 
the conditions which are often regarded as primarily splenic and are described 
as splenic anaemias may progress not only to a cirrhosis of the liver but even 
in their early stages a microscopical examination of the liver will usually 
reveal the presence of a portal fibrosis In the same way, thrombosis of the 
portal or splenic Aeins may lead to venous pressure upon the spleen but a 
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splenectom} for a priman* splenomegaly may be followed b} a thromboc}- 
theemia and thus a thrombosis ensue which discovered post-mortem is 
regarded as a primar}' change 

There are thus many who beLe\e that there is no such thing as a primar}' 
splenic anaemia or Banti s disease, but that it is al^^ a} s secondary to cir- 
rhosis of the liver or venous obstruction On the other hand Gibson has 
man} supporters m his view that the primaiy lesion is an inflammation of the 
spleen and that the abnormal products coming from this organ have led to the 
cirrhosis of liver, the thrombosis of the vessels and other changes So much 
IS this so that certain surgeons have advocated splenectomy for all cases of 
cirrhosis of the liver 

There can be no doubt that this group does include many diverse lesions 
and it therefore becomes a very difficult matter indeed to state dogmatically 
what are the indications and results of splenectomy in these cases In my 
own senes of forty-eight splenectomies fourteen were grouped as splenic 
amemias and four as splenomegaly secondar}" to cirrhosis of the liver Those 
regarded as primar}' splenic ansmias showed twehe recoveries with good 
end-results Two hanng advanced cirrhosis of the liver died two years later, 
but of the rest one is alive and well for ten, one for eight, one for five, one 
for three } ears and the remainder for shorter periods after operation Those 
regarded as due to a primary- arrhosis of the liver show-ed only two recov- 
eries and even with them the end-results w-ere not satisfactory, one having 
died a }ear later and one having to be treated also a year later for recurrence 
of the ascites It is therefore m this group that very careful thought must 
be given to the diagnosis and to the indications for surgical treatment 

Diseases Due to the Splenic Action upon Abnormal Cells — There is a 
certain group of diseases in which the blood-corpuscles are at fault but are 
apparently capable of filling the requirements of the body The spleen, how- 
e\er appears unable to recognize their value and, since they are not up to 
standard, destro}s them hence this otherwise normal function becomes a 
serious menace to the patient s life These diseases are pernicious or primar} 
anjemia acholuric or familial jaundice and thrombocytopenic purpura To- 
da} we as surgeons are little if at all concerned with the group of primary 
anjemias It is now recognized that ow ing to the absence of a gastric ferment 
the ingested proteid is not converted into a substance which stimulates the 
de\elopment of the raegaloblast These cells, being unable to de\elop, pro- 
liferate, but being immature, are destro}ed by the spleen The results of 
treatment of these patients bv the administration either of the necessan- 
terment in the form of raw hog s stomach or by the prepared product m the 
form of Iner has led to such satisfactoiy results that a splenectomy rareh if 
e\ er is necessar} It is, how e\ er m} belief that occasionally a case occurs in 
which the destructive effect of the spleen is so marked that satisfactoiy- prog- 
ress will be much aided by a splenectomy combined with correct medical treat- 
ment Such cases how e\ er, w ill probably be veiw rare 

One of the most interesting diseases of the spleen and the one in w hich 
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splenectomy gives the most satisfactory results is acholuiic jaundice In this 
disease the patient is as a rule born with red blood-corpuscles which are 
abnormal in shape and especially in fragility They are thus destroyed by 
the spleen so that jaundice and a profound secondary anjemia develop Ow- 
ing to the increase of pigment in the blood-stream, gall-stones of the pigment 
type are almost certain to occur 

The pathological and clinical details of this interesting disease have le- 
cently been discussed so fully and admirably by Lord Dawson that there is no 
need foi me to describe them There can be no doubt that in these cases a 
splenectomy is definitely indicated and should be pei formed before the 
patient’s life has been endangered by the resulting ansemia Fortunately, 
these spleens, though often of very considerable size, rarely show any second- 
aiy inflammation and thus the mortality from opeiation is relatively low In 
Giffin’s eighty-one cases, for instance, the mortality was only 4 9 per cent In 
my own seven cases of splenectomy performed for this disease there has been 
one death They have made relatively good progress, two being alive and 
well, eleven and five yeais later 

A similar function of the spleen m destroying the blood-platelets instead 
of the red blood-corpuscles is probably the exj^lanation of thi ombocytopenic 
purpuia It IS now recognized that the old clinical classification of the dif- 
feient types of purpura no longer holds good and that many of the varieties 
which were at one time regarded as simple may now pass on to the more pro- 
gressive types Although purpura may occur as a symptom m practically any 
form of seveie toxaemia, theie is a well-recognized type which is characterized 
by (a) a low platelet count, (b) a prolonged bleeding time, (c) failure of the 
blood-clot to retract, (d) a normal clotting time and (c) the appearance of 
petechiae below a tourniquet The disease may occur m acute and chronic 
forms and may be found at any age and apparently m either sex The 
chionic cases m young boys may be clinically mistaken for hiemophiha but 
are at once distinguished by the blood characteristics for m hsemophiha the 
platelet count is noimal and the clotting time is greatly prolonged 

The reason why m this disease the blood-platelets aie destroyed by the 
spleen is not certain but it would appear that foi some reason they aie thrown 
into the circulation m an immature condition and thus are not accepted by 
the splenic ajDpaiatus What is the cause of this production 111 an immature 
state IS open to doubt, but my own belief is that it is due to some infection 
which acts diiectly upon the platelets and not upon the capillaiy wall, as has 
been believed My own experience has been that not only may purpura occur 
with piactically any form of toxiemia but that these particular cases are asso- 
ciated with pyiexia m the early stages and that at this period the spleen is 
not yet enlaiged Should an operation be undertaken during the early and 
acute stages the mortality is very high, but if carried out when the patient 
has recovered from the evidence of toxaemia and when the spleen is enlarged, 
showing that the low platelet count is m large part dependent upon the over- 
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activity of the spleen, then the splenectomy is likely to be followed by a 
complete cuie 

Tidy has laid stiess upon the fact that a leucocyte count is of gieat 
value, foi if It IS low not only is this evidence that the bone-mairow is becom- 
ing aplastic but the relative lymphocytosis may lead to confusion with lym- 
phatic leukemia Theiefore, in these cases not only is it impoitant to make 
veiy ceitain of the diagnosis in the early stages, but, wherever possible, the 
patient should be carried over this dangerous peiiod before a splenectomy is 
perfoimed It is my own custom whenever possible to wait until there is a 
definite deciease m the platelet count That this view is coirect must, I think, 
be accepted, for Whipple found that m eight cases operated upon in the acute 
stages there were seven deaths, whereas in seventy-three chronic cases there 
were only six deaths 

If the operation be performed m the chronic stage it is true that now and 
again mild degrees of purpuia may follow, but as a general rule the patients 
make a completely satisfactory and happ}'^ recovery 

Metabolic Changes in the Spleen — Theie is a ceitain group of diseases in 
which the enlargement of the spleen occuis only as a pait of a general 
metabolic change These cases are rare and consist of three somewhat closely 
allied conditions known as Gaucher’s disease, Niemann-Pick disease and 
hypercholesterinasmia These three conditions Avhich are characterized by an 
excess of blood cholesteiol and an excess of eithei kerosin or cholesterol in 
certain cells of the body, including those of the spleen, are due to a geneial 
metabolic error and therefore splenectomy cannot pioduce a cure It may, 
however, m the more chronic varieties such as Gaucher’s disease give con- 
siderable palliation in that it may overcome an accompanying thrombocyto- 
penia and give great relief from the pain and discomfort due to the enlarged 
spleen One of the most remarkable cases of this sort with which I am 
acquainted is the patient who has been reported by Hunter and Evans, wheie 
the splenectomy was performed by Sherren and the patient was alive and well 
thirteen years later, although she still showed the characteristic bronzing of 
the skin, the conjunctival thickenings and enlargement of the liver 

Eirors m the Splenic Action upon Leucocytes — ^As a general rule, neither 
the formation of lymphocytes nor of leucocytes is entirely limited to the 
splenic tissue Lymphatic and splenomedullary leucocythsemias are therefore 
not likely to be cured by splenectomy, an operation which, in these diseases, 
IS associated with a high mortality Nevertheless, cases occur in which the 
operation appears to give a marked degree of relief Thus, one patient of 
mine who was regarded as a chronic myeloid leukaemia is alive and relatively 
well seven years after splenectomy, although her blood still shows the pres- 
ence of normoblasts and myelocytes It is an operation, however, which 
should be leserved for exceptional cases 

Chionic Gianulomatous Lesions — ^In this group, which includes Hodg- 
kin s disease and the so-called lymphosarcomatosis, the spleen is widely 
affected but is only a part of what is probably a diffuse inflammation, and 
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there is therefore no reason to believe that a splenectomy will help in any way 
towards an abatement of the general change The danger lies m that some 
of these cases are often mistaken for splenic anaemia but it has been my ex- 
perience that if at operation the lymphatic glands are found to be enlarged 
the prognosis is likely to be bad In others, a positive diagnosis is made only 
after the splenectomy has been performed and a section of the viscus then 
shows a large number of ill-defined spherical areas, apparently due to the 
greatly enlarged Malpighian bodies Such cases are likely to do badly and it 
can generally be accepted that if a splenomegaly is associated with a general 
lymphatic enlargement the prognosis will be grave and a splenectomy is un- 
likely to be of any value 
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PILONIDAL CYST, ITS ETIOLOGY AND TREATMENT 

By Stephen Dana Weeder, MD 

OF Phil\delphl\, Pa 

All surgeons have had to endure the embarrassment of having patients 
return once or twice with a discharging sinus after a most thorough and 
extensive operation for pilonidal cyst It seems impossible that after such 
a wide dissection, extending to the periosteum of the sacrum and coccyx, 
and an excision of the tissues even m front of the coccyx, that a remnant of 
the original cyst wall could have escaped Yet this has happened so com- 
monly, even among the most meticulous operators that we are forced to 
acknowledge that we must be in error as regards the origin and location 
of this condition, ivith its resultant inadequate treatment All writers agree 
that complete excision of the wall of the cyst or of the sinus tract will cure 
the condition In principle, this is undoubtedly true, and its corollary must 
be equally true, that if a cure has not been established, it must be that all 
the c}st wall or sinus wall has not been remoped It also seems highly im- 
probable that during the past fifty years, surgeons of undisputed skill and 
thoroughness would continually overlook portions of cyst wall or sinus tract, 
in the face of the well known fact that their recurrence is so frequent, m the 
soft parts of the caudal end We are forced, therefore, to look further than 
the soft parts for the origin of these C3^sts and sinus tracts Statistical data 
IS not very great on the percentage of recurrence, but in a recent paper by 
Cattell and StoIIer,'^ who report fifty patients operated upon, of whom 
forty were followed, twenty had been operated on one or more times before 
and of the forty, there were nine who sutfered recurrences, one of which 
was operated upon a second time It is conservative to say that recurrence 
in the best hands is between 25 and 35 per cent J K Anderson^ reports 
operating upon twenty cases, 50 per cent having been operated upon before 
Landsman® consen^atively states that 20 per cent required repeated operations 
It would seem proper to discuss first the group under discussion from the 
standpoint of classification, as there is great confusion in this matter We 
are to consider those conditions called pilonidal cyst, sinus, dimple and sacro- 
coccygeal dermoid These are found on the dorsum of the sacrum and coccyx 
and only because of their great size may find their way in front of the 
sacrum or coccyx. It is not the purpose to discuss in this paper those which 
are found m front of the sacrum or coccj'^x, the origin of which I believe is 
totally different from that of those found on the dorsum As we find in 
pilonidal cysts and sinuses epithelial cells lining the walls of the tract or cyst 
cavity, they must necessarily be derived from cells derived partly, at least, 
from the embryologic ectodermic layer It is also a fact that those epithelial 
* Read before the Philadelphia Academy of Surgery, March 6, 1933 
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derivatives not characteristic of epithelium of this location, such as teeth or 
nails, are not found in true pilonidal cysts This, therefore, would make us 
think less of the thought that these cysts may he the product of embryonal 
rests from other distant parts This type of tumor may be found along the 
post-anal region, where teratomas are frequently found, but these should not 
be confused with true pilonidal cysts We must go back therefore and study 
more carefully the development of the caudal end of the embryo 



^ 

I 
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Fig I — (A ) Embiyonal area of rabbit about eight days showing the primitne streak (B ) 
Cross section showing primitive streak, beginning formation of primitive groove and the site of the 
notochord (C ) Cross section of closing neural canal and formation of notochord, rabbit embrjo 
of about nine days (D ) Cross section showing closed neural canal, notochord and developing 
sclerotome of rabbit embryo of about nine and a half days (E ) Sagittal section of caudal extremity 
of cat embryo of 6 m m showing the neural canal patulous to the tip of the primitive coccyx 

At about the third or fourth day there appears m the human germ in the long axis 
of the embryonal area what is called the primitive streak, containing a medium furrow, 
the primitive groove This surface marking in cross-section is shown to be due to a 
thickening of the ectoderm in the mid-line Some authorities believe the primitive streak 
of the human embryo to be the elongated blastopore of lower forms having a gastrula 
They also believe that the opening of the neurentenc canal is the blastopore of those 
lower forms At this point, therefore, there is a close association and transition between 
ectodermic and entodermic layers At about the fourteenth day in the human germ in 
the mesial portion along the long axis, the medullary plate is laid down, made up of 
ectodermic cells These cells curl laterally to form the medullary groove, the lips of 
which finally meet to form the medullary or neural tube or canal, the fundament of the 
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brain and spinal cord (Fig i ) The curling begins m the forward area of the embryo, 
and progresses toward the caudal end and necessarily includes the primitive streak As the 
lips of the medullary groove fuse, the ectoderm spreads itself over the finally closed 
medullary canal Proceeding concurrently with the development of the medullary canal 
IS the formation of the notochord Cells derived from the entoderm invaginate dorsad, 
fuse and form a tube the position of which corresponds to the centre of the Suture 
vertebral bodies Derived from the mesodermic layer is the sclerotome, which lies 
adjacent to the notochord and neural canal It is made up of connective tissue cells 
and is often designated as the skeletogenous sheath or membranous primordial vertebral 
column It IS from the sclerotome that the vertebras are derived Extending dorsad 
the arches surround the neural tube and fuse dorsal to the tube As the vertebrae develop, 
the notochord becomes less and less marked, until in the human it disappears 

The processes described extend to the tip of the coccyx, the neural tube being 
patulous to the tip of the primitive coccyx (it will be noted that the filum terminale of 
the spinal cord is attached to the last piece of the coccyx m the adult human) The 
formation of the notochord and vertebrae with their dorsal arches are, at first, identical, 
later, fusion occurs to form the sacrum and coccj'x The spinal cord occupies the entire 
canal until the third month of foetal life The process of obliteration of the neural 
canal, Mallory^ states, takes place at first and most completely at the lower end of the 
sacrum, and extends from this point m both directions The obliteration of the canal 
between the end of the vertebral column and skin frequently takes place m an irregular 
manner, and the medullarj' canal m the cord shows frequent irregularities, sometimes 
existing as a distinct canal, sometimes double and often showing in sections as a very 
irregular clump of cells At the third foetal month, the cord occupies the entire length 
of the canal By birth, the more rapid lengthening of the spine causes the cord to be 
drawn upward to about the level of the third lumbar vertebra The dura extends at 
birth to the second sacral vertebra, and the filum terminale is attached to the last piece 
of the coccyx Quain“ points out that the spinal portion of the medullary canal retains 
a uniform cylindrical shape, excepting toward the caudal extremity, where it is longer 
in being formed, and remains for a time a flat, open rhomboidal dilatation 

Mallory^^ described his findings after examining the caudal extremity of six foetuses 
between the ages of three and six months He found frequently a canal lined with 
epithelium over the coccyx, in some cases connected with the skin, in some near the skin 
and in others near the coccyx If due to an extension inward of the skin, he argues, or 
as Lannelongue“ assumes, to the skin being bound down to the coccyx, why do they not 
contain the glands and hair follicles with which the epidermis in that region is studded^ 
Torok^ attempts to answer that question when he attaches importance to the date at 
which pathological ectodermal inclusion occurs He believes that a very early inclusioii 
means the isolation of ectoderm, the cells of which are completely potential, and are 
therefore capable of the formation of hair and glandular appendages Inclusion at a later 
date involving cells, the function of which is already determined, uni-potential, simple 
cutaneous cells, means that the walls of the epidermoid cyst are composed of one or 
more layers of flattened epithelium Mallory” further argues that if these sinuses are an 
extension inward of the skin, why do they occur here so often and nowhere else? This 
statement is not quite true, as dermoids of the scalp, the inner angle of the orbit and 
pharynx have a very frequent communication with the cranial dura through the suture 
lines This suggests an analogous condition to that of sacro-coccygeal dermoids, cysts 
and sinuses Mallory” concludes, however, "that it is much more likely that they 
(pilonidal cysts and sinuses) are due to incomplete obliteration of a former canal 
and extending as they do upward and toward the coccyx, the medullary canal seems the 
most likely origin He further points out that branchial clefts close by the eighth 
week of foetal life, and the obliteration of the medullary canal at about the same time, 
with the difference that the growth is more rapid and perfect m the upper part of the 
body and hence, more favorable to closure of the clefts, and as sinuses and cysts occur 
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in the neck, there is at least an equal chance that they may occur in the lower end of 
the medullary canal 

Oehlecker,“ quoted by Cattell and Stoller, finds “that the cauda appears first in 
the three millimetre embryo and at twelve millimetres its reduction already takes place 
It begins by the disappearance at first of the lower three or four caudal vertebrie At 
this stage there is recognized a vertebral and non-vertebral portion The non-vertebral 
portion IS known as the caudal ligament or filament This is a connective tissue pro- 
longation of the caudal veterbrse, and is mesodermic m origin The caudal vertebra 
nens.t begin to grow rapidly, and the overlying skin being unable to keep up with the 
downward growth of the vertebral column is displaced posteriorlj and upward, as is 
also the tip of the caudal ligament By the fourth or fifth month the skin, which 
originally covered the tip of the coccyx, is drawn upward so as to he over the third 
or fourth caudal vertebra and later goes higher The point where the caudal ligament 
radiates into the skin, makes a very thin, hairless vascular area, which he calls the 
sacral bald spot of the embryo The radiations of the caudal ligament exert a certain 
pull on the overlying skin, and a depression or fistula is formed The caudal 
vestiges of the spinal cord form a small epithelial lined space with many recesses and 
sinuses The remnants of these which continue to grow by themselves are said at times 
to give rise to so-called dermoid fistula and cysts in the sacral region, but these are 
very rare The skin over the area (the sacral bald spot) is extremely thin and vascular 
and without hair ” If one finds hair m such a fistula, he believes it due to the presence 
of adjacent dermoid cyst or fistula If this be the true explanation, it would be difficult 
to explain the direction that pilonidal sinus tracts take which all writers on the subject 
speak of and that is upward and toward the sacrum or coccyx The tug on the skin, 
however, may explain the presence of the furrow or cleft which occurs in normal indi- 
viduals directly over the sacro-coccygeal joint It vanes in depth from a superficial 
dimple to a cleft one-quarter of an inch deep Tait“ declared the dimple to be “an 
hereditary cicatrix of the spina-bifida by which the human tail has been lost ” He found 
a dimple m 23 per cent of the women he examined in Birmingham Hospital for Women 
Lannelongue“ described a conical cicatricial depression observed m one out of four 
or five cases m children at the tip of the coccyx He gives the following explanation 
“after the medullary canal is formed, the mesoblast passes back between the vertebral 
column and external epidermis, except in the region of the sacrum where little of this 
tissue IS interposed, so that this region is reduced to epidermis and bone Consequently, 
the superficial layer joined at a later period to the mesoblast preserves closer relations 
with the bone and at one or more points the skin may be bound down to the bone and 
later, when subcutaneous tissue is developed around these places, a depression will be 
formed If deep and narrow enough, the orifice may be closed up and a dermoid 
cyst be the consequence ” 

Harvey B Stone'® in his paper on the origin of pilonidal cyst, stated that he was 
impressed with the similarity in position and development of the preen gland or oil 
gland found m a great many species of birds He refers to the studies by Lunghetti, 
Pans and Schumaker He described the preen gland as being imbedded m the subcu- 
taneous fat over the last caudal vertebrae It consists of numerous straight tubules 
lined by polyhedral epithelial cells some with granular cytoplasm , these tubules converg- 
ing until they finally empty by way of an epithelial lined duct on to the skin of the back 
The ducts may number from one to six, lying near the mid-line He concludes that 
this hereditary tendency to form an invagination may possibly be the impulse stimulating 
these cells to sequestration as found in pilonidal cyst or sinus 

Simple invagination of the epiderm, partial or complete, with an incidence of trau- 
matism cause pilonidal cyst to exhibit itself is the view held by Dulhgan ® 

Masson'® quotes Bland-Sutton who states that "faulty coallesence of the cutaneous 
coverings of the bodj” is the cause of pilonidal cysts and sinus “such recesses are 
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lined uith pilose skin and contain sebaceous and sweat glands, and if the external 
openings become occluded without the deeper parts being obliterated, we would have 
the germ of a dermoid” 

Bookmam explains them as being due to displacement of dermal or dermoid cells 
in the embrjo which are lost during the process of fusion in the rmd-line and then 
assume an abnormal location under the skin, the products of skin metabolism accumulate, 
forming a c>st 

Warren,^ who first described the condition in 1867, claimed it to be a change of 
the growth of hair follicles in the region 

Alummerj-^* stated it to be an exaggeration of the post-anal-dimple and that they 
are sequestration dermoids Anderson,^ quotes Sevan and Drusck, who describe the 
condition in much the same manner Anderson also adds that thej occur in betw'een 60 
and 80 per cent in males and among hairj induiduals 

Other interesting explanations ha\e been gi\en Gross' called them “polycjstic con- 
genital tumors arising from a sebaceous follicle which during development intercepts a 
small tuft of hair ” 

It IS obtious that if the various theories claiming the origin of these 
cysts to be captured ectodermic cells regardless of the manner in which they 
are caught and grow in the subcutaneous tissue and soft parts, there is no 
reason why, with careful bloc dissection, at least 100 per cent of cures should 
not be obtained To be sure, some such explanation may account for the 
cures that are obtained, but a more concise interpretation, dependent upon 
one principle of fault)' development is the more likely, that is to say, that 
during the formation of the medullar)' canal there is included from the 
ectoderm a group of cells that may or may not be continuous with the 
medullary canal after complete development That this inclusion may occur 
early or late, invohmg completely potential or uni-potential cells, that the 
fusion of the dorsal arches of the vertebra may proceed normally, excluding 
from the medullar)' canal any inclusion cells or capturing them within the 
medullar)' canal, or, that the normal fusion of the dorsal arches does not 
occur, resulting m spina bifida occulta, and an unobhterated portion of the 
medullar) canal an)'Aivhere below' the level of the second sacral vertebra, 
which unobhterated portion may communicate directly w'lth the skin forming 
a sinus, or not open upon the skin, forming a cyst, being either in com- 
munication W'lth a sac of inclusion cells completely potential or um-potential 
or exist separate from such cells 

It IS obwous that if this faulty development involves only an inclusion 
of certain cells of ectodermic origin, which do not communicate with the 
medullar)' canal and are dorsal to the vertebral arches, and that the medullary 
canal has become completely obliterated, a simple bloc dissection of the soft 
parts w'ould cure these cases But in about 30 per cent or more cases, the 
process is not so simple 

Many w'nters have reported cases of spina bifida with a dermoid resting 
in the^ defect of the dorsal arches of the vertebrae 

Fraser reports a \erj interesting case of a dermoid found Ijing in the posterior 
me um ssure of the cord It w'as easilj enucleated and had no communication with 
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the cord It was found at the level of the ninth thoracic segment The cj^st uall was 
lined with a basement membrane with several layers of epithelium, no glands or hair 
follicles being present The contents were pultaceous and composed of fat, cholestenn 
and round glistening friable bodies formed by the concentric deposition of epidermoid 
flakes and degenerated cells, characteristics which gave the contents an appearance re- 
sembling that of cholesteatoma In his discussion he quotes Torolc” in laying emphasis 
on the inclusion of completely potential or uni-potential cells of the ectoderm and recalls 
the varied situations and depths of cysts of this type-extradural, intradural, pial, intra- 
medullary and intraependymal, believing that the variations m depth supported the 
hypothesis that there is a distinction in the time incident at which these cysts originate 



Fig 2 — (A ) Sagittal section of normal caudal end showing dura obliterated at the level of 
the second sacral vertebra, the hiatus sacralis and the filum terminale attached to the last piece of 
the coccyx (B ) Sagittal section of the caudal end showing the various types of pilonidal cysts and 
sinuses, the upper three do not communicate with an unobliterated portion of the neural canal requiring 
only excision of the soft parts the lower three communicate with an unobliterated portion of the 
neural canal requiring cleaning of the sacral hiatus and excision of the coccjx (The sacrococcj geal 
joint has been widened for the purpose of illustration ) 

He quotes Verebelley’s case as a demonstration of this point — a boy fifteen years of age 
showed two cysts, extradural in position, one typically dermoid m structure, the other 
lined with embryonal neuro-epithelium, a canal unlined by epithelium connecting the 
two cavities 

In Fraser’s" case we have an inclusion of ectodermic cells within the normally fused 
dorsal arches 

Ripley and Thompson" reported a case of pilonidal sinus as a route of infection 
in a case of staphylococcus meningitis This occurred in a child three and one-half 
months old The second sacral arch was deficient A sinus tract led from the skin to 
a sac over the second sacral vertebra, which contained hair and sebaceous material 
The base of the sac communicated with the spinal canal This was verified at autopsy 

Moise" also reported a case of staphylococcus meningitis secondary to a congenital 
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sacral sinus This occurred in a boy eighteen 5'ears old The sinus situated over the 
upper end of the sacrum communicated with the spinal canal and had been present from 
birth, discharging intermittently a watery fluid The X-ray examination showed a 
sacnlization of the fifth lumbar vertebra, an irregularity in the fusion of the spines of 
the fifth lumbar and first sacral and a flattening of the spine of the first sacral segment 
with a defect below this level At operation, the sinus was injected Avith methylene 
blue' and found to communicate with the spinal canal The sinus extended through a 
small bony defect just to the right of the mid-line at the junction of the first and second 
sacral vertebrse The dura was opened and found to be stained with methylene blue 
The microscopic examination showed the sinus tract to be lined with several layers of 
stratified squamous epithelium surrounded by a dense fibrous wall He enlarged the 
smus opening by doing a laminectomy for better drainage of the spinal canal, and his 
patient recovered He supports Alallory m his belief that pilonidal sinuses result from 
unobliterated portions of the medullar3' canal In Riplej" and Thompson’s^"^ case we have 
an inclusion of completely potential cells forming a dermoid opening on the skin and 
communicating with the spinal canal through an unobliterated opening of the primitive 
medullary canal through a spina bifida occulta and other developmental errors m the boni 
parts (Fig 2 ) In Aloise’s’^ case, we have a sinus communicating with the spinal canal 
passing through a spina bifida occulta and opening upon the skin, the cells lining the tract 
being uni-potential and a part of the unobliterated primitive medullary canal 

It would seem justifiable then to conclude that in most cases of pilonidal 
sinus, cyst, dermoid or dimple, that recur after a bloc dissection of the soft 
parts, that there is a part of the cyst wall contained within the bony parts, 
that it is an unobliterated portion of the medullary canal and that as oblitera- 
tion of the medullary canal begins at the lower end of the sacrum the unob- 
literated portion will be below the last piece of the sacrum and will, m all 
probability, be at the sacro-coccygeal junction It is therefore now suggested 
that m those cases of pilonidal cyst, sinus, dermoid or dimple, that recur, 
that excision of the coccyx with careful cleaning of the sacral hiatus will 
remove the remnant of cyst or sinus wall and result m a complete cure 

Reviezu and desa iphon — It will be noted frequently in a carefully injected 
pilonidal sinus with methylene blue that when the sinus tract is traced to the 
bone there will be seen a discoloration at the sacro-coccygeal joint which 
seems to extend beneath the surface of the bone Weinstein-- in the January, 
I933> issue of Annals of Surgery in reviewing the subject of pilonidal cyst 
stated that m some cases it was necessary to remove the periosteum from the 
dorsum of the sacrum and coccyx at the sacro-coccygeal region 

Much information the writer believes may be obtained by injecting some 
solution opaque to X-rays into the sinus tract and making X-ray plates 
Brams^ recommended this and reports a case he X-rayed after injecting the 
sinus tract with lipiodol 

Three cases of pilonidal cyst unoperated before have been operated by 
the writer in all of which the injection of methylene blue showed a discolora- 
tion of the bone at the sacro-coccygeal joint and excision of the coccyx has 
been done There has not been a recurrence in any of the three, one after a 
year and a half , the second one year , and the third six months after opera- 
tion A fourth case operated upon four times before was operated upon in 
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January, 1933, with excision of the coccyx Since then the wounds have 
healed favorably 

The operative technic followed was to inject the sinus tract with 

* L 1 

methylene blue using a Leur syringe with a gooseneck canula (used in 
intravenous work, specially ground to fit a Leur syringe) and using pressure, 
the mouth of the sinus tract being compressed about the canula with a forcep 
to prevent leakage The blunt end of the canula rather than the sharp 
pointed needle will insure injection into the sinus tract rather than the 
perismus tissue, and clamping the mouth of the sinus around the canula and 
using pressure m injecting the methylene blue will result in a more successful 
injection of communicating tracts and penetrate more deeply A wide dis- 
section of the tract within the soft parts down to the sacrum and coccyx is 
accomplished and then the coccyx is excised at the sacro-coccygeal joint 
Finally the articular surface of the sacrum and sacral hiatus are curetted 
In closing the wound, Lahey’s® last modification has been employed — making 
an incision to the side down to the bone, undermining the intervening tissue 
at its attachment to the bone , making of it a double pedicled flap and moving 
it over to the midlme and fixing it there with a couple of sutures to the 
sacrum The two skin incisions are then closed with interrupted sutures 
excepting on one side at the most dependent point which is allowed to remain 
open and a rubber tube dram inserted The drain may be removed in three 
or four days and the wound will close in about three weeks There has 
been no occasion to open any of the wounds to secure better drainage and 
by practicing primary closure the patients have been saved many days in 
the hospital The wounds have all healed favorably and no symptoms have 
been complained of either as a result of the loss of the coccyx or any un- 
pleasant sensations from the scars 

Conclusion — A certain percentage of pilonidal cysts, sinuses, dimples and 
sacro-coccygeal dermoids will be cured by bloc dissection of the soft parts 
over the dorsum of the sacrum and coccyx, but in those cases that have 
recurred after a careful bloc dissection of the soft parts, those 111 which an 
X-ray examination of a sinus tract injected with hpiodol or other substance 
opaque to X-rays shows the tract to invade the sacro-coccygeal joint, those 
m which after a careful injection with methylene blue show a discoloration 
at the sacro-coccygeal joint and in those where the character of the tissue 
about the sacro-coccygeal joint is under suspicion it is argued that a remnant 
of the cyst wall or sinus tract is contained within the sacro-coccygeal joint 
as an unobhterated portion of the medullary canal and a cure will be accom- 
plished by excision of the coccyx which will remove this remnant of the 
cyst wall or sinus tract 
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THE HEALING OF SURFACE WOUNDS FOR THE PREVENTION 

OF DEFORMITIES * 

By Fenwick Beekman, MD and Richard J O’Connell, Jr, MD 

OF New York, N Y 

The problem of wound healing, in cases m which a large amount of 
integument has been removed from the body surface, is second in importance 
only to that of saving the individual’s life This statement may appear to 
be elemental, but it is a fact that the surgeon only too often, following his 
successful efforts to save life, loses interest in his patient and neglects to give 
the proper help to hasten the covering of the raw surface of the wound with 
new skin The result is that the healing period is prolonged and an excess 
of cicatricial tissue is formed which is followed by contractures producing 
deformities, failure of epithehzation or the formation of skin of such poor 
quality from lack of circulation that the scar breaks down and ulcerates 
following the least bruise The following case history well illustrates 
these sequelae 

A boy, ten years old, suffered a third-degree burn of his left leg which extended 
from just above the ankle to above the knee He was treated at a hospital by soda- 
bicarbonate dressings The extremity was not immobilized and skin grafting was not 
done He remained m the hospital for ten months, during which time the wound slowly 
became covered with skin, through the advancement of the epithelium from its edges 
During this time the knee-joint became flexed from contraction of the scar tissue in the 
popliteal space The mother finally removed the boy from the hospital, as amputation 
was advised 

When seen by one of us, ten months following the accident, the child was in a 
pitiable condition The left knee was held by a contracture of the scar tissue at a flexion 
of 90° On the anterior mesial aspect of the leg there was an ulcer four by two inches, 
with a base of atrophic granulation tissue and the surrounding new formed skin was 
thin, shiny and scaling 

Before the contracture at the knee could be corrected, the ulcer had to be excised 
and grafted Following the correction of the deformity, when the bov was allowed up 
and around, the undernourished skin upon the leg broke down and ulcerated and this 
had to be excised and grafted He remained hospitalized altogether eighteen months 
and underwent operations on four different occasions for the excision of scar tissue and 
skin grafting 

H3^pertr opined scars and keloids are not uncommon sequelae to wound 
healing, when a large area of skin has been removed The pathological scar 
tissue may become of cartilaginous density, building up an irregular tumor 
mass covered with thin epidermis which frequently breaks down and ulcerates 
This produces an unsightly deformity and is a potential danger, in as much 
as malignant changes of the epithelium are not a rare occurrence in old scars 
Johnson'^ emphasizes the danger of this occurrence and advises the e arly skin 

♦Read before New York Surgical Societj, Januarj 25, 1933 
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grafting of wounds in the prevention of the foimation of cicatrices which 
may imdeigo cai cmomatous changes 

A boy fifteen years old sustained a burn of his right forearm and hand, and left 
popliteal region one year before his admission to Bellevue Hospital The burnt region 
had been treated by a popular patent ointment, the parts were not immobilized nor were 
the wounds skin grafted The wounds were not completely healed for six months Over- 
growth of scar tissue was noticed at the end of six months and soon after the left ring 
and little fingers commenced to become contracted and the hand to deviate to the ulnar 
side The scar m the popliteal space hypertrophied and became nodular On being 
allowed up on his feet, this scar commenced to ulcerate 

When admitted to the hospital, both scars w'ere much hypertrophied, the tissue 
having the consistency of cartilage They were well circumscribed, the normal sur- 
rounding skin being directly attached to the edges of the scars The surface of the 
cicatrix was nodular and the skin covering the scar tissue was smooth, glistening and 
firmly attached to the underlying fibrous tissue The tumor on the mesial border of 
the wrist, extending from the lower third of the forearm to the metacarpophalangeal 
joint, was spindle-shaped, measuring six inches in length, two inches at its widest point 
and one inch thick The scar m the popliteal space was irregular in shape, eight inches 
long and four inches wide Its nodular surface was ulcerated 

The tumor of the wrist, following removal, cut with cartilaginous hardness The 
sectioned surfaces were smooth, pale and glistening Microscopical examination showed 
the tumor to be composed of a very dense fibrous tissue 

Examples of deformities similar to these are not uncommon, and the 
history, obtained from the patient, often informs ns that the individual’s 
injury had been treated m a well-organized hospital, wheie the primary 
traumatic condition had been caied for but no attempt had been made to 
cover the wound surface with skin It is for this reason that we wish to 
present our experience of treating large surface wounds by early skin grafting 
The depth of the wound varies in the case of a burn To have an open 
surface following the separation of the eschar, the entire thickness of the 
epithelial cells must have been destioyed In the more superficial types, the 
epithelial cells of the deeper portions of the hair follicles, of the ducts of the 
sebaceous glands and of the sweat glands may remain viable and act as 
islands, from which the cells spread out to cover the intervening raw surface 
In this type of case, healing occurs with little contraction of the wound 
The deeper types of burns usually involve the fat or areolar subcutaneous 
tissue When the eschar separates from these wounds, which occurs between 
the third and fourth weeks if infection has been absent, the surface is com- 
posed of healthy granulations 

In the case of an avulsion of the skin, the subcutaneous tissue is torn off, 
leaving deep fascia, muscles, bone, vessels and nerves exposed The fresh 
wound from this type of accident occasionally has the appearance of a careful 
dissection The wound is often primarily infected and much of the sur- 
rounding skin and soft tissues are so damaged that they may later slough 
In the healing process, the granulations form rapidly upon the surfaces of 
the muscles The aponeurosis, tendons, ligaments, cartilage and bone remain 
exposed for a longer time, and, if infection has been present, the separation 
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of the slough upon their surfaces has to occur before the granulation tissue 
can form, and, consequently, healing ma}’- be slow 

A severe contusion to one of the extremities will at times produce a 
slough of a comparatively large area of the overlying skin The separation 
of the slough occurs m a similar manner to that of the eschar of a burn, 
but it is a much slower process If the sloughing tissue is kept dr}^ (ve 
treat this type of wound in a hot-air tent), secondar)”^ infection is prevented 
and a healthy granulating surface is exposed when the slough separates 

Gangrene of the skin, the result of an infection, which is usually a 
symbiosis of bacteria, may be followed b}'^ a large surface wound Here the 
aponeurosis and tendons are exposed and may slough, prolonging the time 
of appearance of granulation tissue 

An open wound is healed by a combination of the production of granu- 
lation tissue, which springs from the denuded surface and fills m the space 
between the wound edges, and by the creeping in of epithelium from the 
edges to cover the raw surface Accompanying this, there is a contraction of 
the wound surface which may amount to as much as one-third of its area 
When the scar of such a wound is situated upon a portion of the body where 
the subcutaneous tissue is loose and the skin is freely movable, the resulting 
deformity and loss of function is not great — as an example, the abdominal 
wall, where a comparatively large wound causes little disability When, 
however, the wound is upon the neck or on an extremity, especially if it be 
upon the flexor surface of a joint, the resulting cicatrix causes both dis- 
figurement and disability The contraction of the wound surface is at first 
rapid but later slows down Carrel and Hartman^ and also DuNouy® have 
studied the rate of cicatrization of Avounds The former writers arrived at 
the conclusion that the rate of cicatrization is greater at the beginning than 
at the end of the period of repair, that there is a constant relation between 
the size of the wound and the rate of cicatrization , that the larger the wound 
the greater is the rate of cicatrization , that the process of contraction is the 
more important factor m the repair of a wound , that epidermization com- 
pletes the Avork of contraction and after the Avound is healed the cicatrix as 
a rule expands DuNouy has expressed the rate of cicatrization, Avhich is a 
constant for Avounds of the same size, by a mathematical formula 

The contraction of the Avound is the result of shrinkage of the neA\ 
fibrous tissue Avhich has developed from the granulation tissue, and, conse- 
quently, the larger the surface area of the defect, the greater aviII be the 
amount of contraction The amount of neAv fibrous tissue depends upon the 
extent of the groAvth of the preceding granulation tissue Little scar tissue 
develops m small Avounds Avhere healing is rapid, Avhile much is formed m 
large Avounds because of the delay of epidermization Avith the consequent 
overgroAvth of the granulation tissue When healing is delayed, as in the 
centre of a large Avound, the covering layer of granulation tissue thickens, 
thereby causing an excess of scar tissue The increase of granulation tissue, 
however, eA^entually stops, for its production upon the surface becomes 
limited, OAving to the lack of vascularity as exemplified by the pale, shiny, 
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atrophic granulations of old ulceiations The vascularity of this tissue is 
poor and further giowth on the surface is impeded because the ciiculation 
has become depleted, the aiteiies having been constricted by the contraction 
of the old fibrous tissue at the base through which the vessels pass to 
the peiiphery 

If a vertical section through fairlj' old granulation tissue (Fig i) is examined 
under the microscope, we find the structure of the superficial layer quite similar to young 
granulation tissue It is vascular, there are many capillaries with their long axes 
perpendicular to the surface and the intermediate tissue is composed of young connective- 
tissue cells with rounded nuclei Ivmg in a loose stroma The appearance of the deepest 



^ Section of old granulation tissue, the superhcnl portion contains 
ascuiar granuntions wfth capillary loops, the deepest layer is composed of 
ense a\ ascuiar fibrous tissue ^vlth bundles of fibres parallel to the surface 

stratum is quite different, it is composed of bundles of dense connective-tissues fibres 
w ich run in a direction parallel to the surface There are few cells and their nuclei 
are e ongated, flattened and lie in the same direction as the fibres The vascularity is 
poor and the few vessels which are present run parallel to the bundles of fibres Between 
t e superficial and deep layers is an intermediate zone m which the tissue shows a gradual 

transition in its morphology as we pass from the young superficial layer to the older 
deep one 


The first sign of epithelial growth becomes evident when the level of the 
sur ace of the granulations has reached that of the skin The advance of the 
s in edges is at first rapid but gradually lessens in speed The centre of a 
arge wound may fail to become covered with epithelium or the covering 
s in may be of such poor quality that it scales, forms blebs and repeatedly 
reacs down and ulcerates HartwelP states that “the formation of the 
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healing epithelial membrane is dependent on a supporting base suitable for 
the movement of epithelial cells The base available for the support and 
advance of the epithelial membrane is the chief factor determining the time 
and place of the union of the epithelium from the two sides of the wound 
The rate of the cornification of cells of the membrane is also a determining 
factor m the rate of the process of covering with epithelium The chief 
causes of delayed epithelial healing, therefore, are the existence of a sup- 
porting wound smface unsuitable for progression of epithelial cells, and 
rapid cornification of the cells of the membrane due to inimical chemical 



Fig 2 — Section through the surface of a recenth healed flit scar The 
epidermis lies directlv upon scar tissue, in \\hich there are few vessels The 
papiHse of the skin are absent, as well as hair follicles sebaceous glands and 
sweat glands The number of lajers of cells of the epidermis is decreased and 
Its surface is covered with a looselj attached keratinized Ia}er There is a 
fissure in the skin surface which has become infected 

or physical environment The conditions just named are accentuated in 
infected wounds ” 

The skin which forms upon old granulation tissue is of poor quality, due 
to the too rapid cornification of its epithelium This skin does not wnthstand 
the normal requiiements of the body It is thin, dry and brittle Its surface 
IS bluish in color, shiny and scales easily It readily cracks, and blebs form 
beneath the cornified layer, wdiich break down, leaving a pale, w^eeping 
surface Slight bruises produce abrasions wdiich ulcerate These complica- 
tions commonly occur in scars upon the low er extremities The lesions heal 
when the patient is put to bed with the limb elevated, but recur when he is 
allow'ed up 
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If a microscopical section is made vertically through the surface of a scar which 
has healed by granulations and the spreading in of the epidermis from the wound edges 
(Fig 2), we find that the new epithelial layer lies directly upon the fibrous tissue 
produced from the granulating surface There is no corium, the epidermis grows 
directly upon the scar tissue and there is an absence of the papillae Elastic fibres are 
absent and the scar tissue contains few blood-vessels The epidermis is thin, apparently 
having less lajers of cells than normally, for many of the cornified layers of cells are 
absent and the periphery is covered with a thin keratinized layer, which is loosely attached 

Avascular granulation tissue forms an unsuitable base for the healthy 
growth of epithelium Epithelization fails to occur or a rapid cornification 
supervenes and the skin breaks down A vicious circle ensues , the delay in 
epithelization increases the amount of scar tissue, diminishing the vascularity 
of the surface granulations which form a base to the epithelium, and this, 111 
turn, further retards the growth of the epithelium 

The secret of the prevention of deformities and disabilities 111 the healing 
of superficial wounds is by supplying to them an early covering of integument 
so that their surfaces will be covered before an excess of fibrous tissue is 
produced The supplying of islands of new skin evenly distributed over the 
denuded surface, during the early stage of the process of healing, will hasten 
the epidermization of the wound, preventing an excessive production of scar 
tissue and thereby eliminating much of the contraction of the wound In 
other words, in wounds treated in this manner the contraction of the wound, 
which Carrel and Hartman believe to be the important factor m cicatrization, 
IS lessened and the epidermization which, they state, “completes the work of 
contraction” becomes a more active agent Splinting, traction and other 
mechanical means to prevent contractures are useless They are merely 
methods directed to correct the obvious result of the underlying condition 
They do not attack the root of the evil, which is the excessive formation of 
granulation tissue, the precursor of scar tissue These agents are useful 
adjuvants to the treatment of wounds, m obtaining immobilization and 
thereby promoting wound healing, but here their usefulness ends 

The ideal treatment from every standpoint is an immediate plastic repair 
of the wound * But, unfortunately, this is seldom possible, as devitalized 
tissue or infection is present m most wounds which are the result of burns 
or trauma, and we must, consequently, await the time when the sloughs have 
separated or the acute infection is under control before a plastic repair can 
be considered It will then be possible to cover the raw surface of the 
wound with skin grafts, with sufficient prospect that they will grow 

In burns which are treated by means of tannic acid, the eschar separates 
from the wound surface at the end of the third or fourth week, leaving a 
healthy, firm, smooth, granulating surface, ideal for the growth of grafts 
In infected wounds, especially those following the avulsion of the skin and 

ideal application of a pedicle flap m lacerated wounds of the hand is an 

1 ea procedure and should be used whenever possible m the treatment of these condi- 
10ns, as the subcutaneous tissue of the flap prevents the scar from adhering to bones 
tendons, as well as preventing the formation of scar tissue 
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subcutaneous tissues, the sloughs from the tendon and aponeurosis are slo^^ 
in separating, though the granulation tissue covering the muscles is read)' 
much earlier The time for grafting should be immediately following the 
separation of all eschar or slough Grafts will not grow in the presence of 
sloughing tissue, m the proximit)' to open sinuses or on surfaces contiguous 
to active inflammatory processes The purulent discharge from otherwise 
healthy granulations does not appear to be detrimental to their growth The 
most satisfactory surface upon which to graft the skin is a freshly prepared 
one, from which the overlying integument has been recently removed, or one 
covered with a thin stratum of healthy granulation tissue having a smooth 
surface Hartwell has shown that the migration of the epithelial cells of the 
skin is more rapid upon a smooth surface than on one which is irregular and 
rough The surface left by the recent separation of a tannic-acid eschar 
fulfills these requirements 

No particular preparation of the surface which is to be grafted is neces- 
sary if the granulations are young, firm and clean The surrounding skin 
should be cleaned for several days prior to the operation, to prevent a later 
secondary infection A wet dressing of normal saline or bonc-acid solution 
should be used for twenty-four hours preceding the grafting, to remove the 
crusts formed by the exudate from the raw surface If the granulations 
have become exuberant and soft, the projecting surfaces should be cut down 
and strapped with adhesive plaster for several days prior to operation Old, 
avascular granulation tissue should be excised down to the normal tissue 
upon which it lies This can be done a day or two previous to the skin 
grafting or immediately before, the grafts are then laid upon the exposed 
deeper tissue Curetting the surface of the wound is useless, as this only 
removes the superficial layer of soft tissue, leaving behind the deep fibrous 
layer through which the vessels pass The vascularity of the surface of the 
wound, consequently, is not improved Wounds that are actively inflamed 
should be treated to rid them of the infection 

Given a satisfactory surface for grafting, the additional qualification 
required in the wound is that it be situated m such a position upon the body 
surface that firm pressure and complete immobilization can be obtained An 
underlying bony surface, such as the skull, covered with vascular granula- 
tions, IS an ideal situation Proper immobilization of the part is necessary to 
prevent the shifting of the grafts Successful grafting of the surface of 
the neck is difficult, for here neither firm pressure nor complete immobilization 
can be obtained 

The type of skin grafting to be used is purely one of personal choice 
Some type of free graft is preferable, as pedicle flaps are unsatisfactory 
when employed upon a granulating surface because of the danger of infection 
Large, full-thickness grafts (Wolff) are not to be used for the same reason 
The autogenous or autografts should be used, as homologous or isografts arc 
extremely uncertain in their ability to grow upon the new host In our 
experience, we have found the "full-thickness pinch grafts,” also referred to 
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as “small deep grafts,” to be the most satisfactory These, when placed at 
sufficient intervals upon the surface, give islands of full thickness of skin 
from which the epithelium grows out (Fig 3), forming a layer of skin 
which joins other growing cells fiom nearby grafts This skin which forms 
between the individual giafts is healthy m character and does not undergo 
a too-rapid cornification, for it has sufficient vascularity, if the grafts have 
been placed close enough together, because the intervening granulations of 
the base aie coveied with epithelium before they have had time to form an 
excess of fibious tissue We also feel that the islands of full thickness of 



Fig 3 — Section through the surface of scar that has been grafted On 
the left there is the edge of a full thickness pinch graft, which has the 
morphology of normal skin On the right is epidermis that has grown from 
the edges of the graft This is well vascularized and is thick and firm, though 
it rests upon new formed fibrous tissue and is covered with a keratinized 
layer of cells 

skm give an elasticity to the new-formed integument, which is not obtained 
when the Ollier-Thiersch or true Reverdin grafts are used We have had 
fewer failures in grafting when using the small full-thickness grafts than 
when we used any one of the other types The ease m which the grafts can 
be cut when using a local ansesthetic is of advantage to the patient The 
disadvantage of the use of the “pinch graft” is merely the poor cosmetic 
result that is obtained, as the spotty-like character of the scar is not attractive 
The technic of skin grafting is simple , there is nothing complicated about 
it and anyone with the smallest amount of surgical training should be able 
to carry it out successfully But why, you may ask, are there so many 
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failures^ We belieAe the failures are due to tvvo main causes First, in not 
operating early enough, A\hen the amount of granulation tissue is small and 
the surface is vascular, and second, m not pa} mg the strictest attention to 
the details of the dressing, which is applied following the operation ^lam 
surgeons are apt to lea^e the dressing of the case to their juniors, not 
realizing the important relation this part of the procedure bears to the 
success of the operation 

The Tcchmc of Skin Grafting (“Pinch Grafts ’) — A general anaesthesia is used 
vith joung children A local infiltration of a solution of i per cent procaine, to block 
off the area from vhich the grafts are to be obtained, can be used with some older 
children and adults In choosing the area from which the grafts are to be obtained, it is 
well to select one which has skin similar in texture, color and quantitj of hair to that 
to which the grafts are to be transferred This is not so important m the case of 
grafting upon the extremities as it is upon the face or neck, where the cosmetic result 
IS of such consequence The skin surface from which the grafts are to be taken is 
prepared b3 washing it with soap and water and flushing with alcohol and ether If a 
wet dressing of saline or bonc-acid solution has been used preiious to operation, the 
granulating surface will need no further preparation To disturb this surface b\ 
preparation at the time of operation ma\ produce bleeding from the granulations, which 
IS detrimental to the growth of the grafts The skin surrounding the wound is mereh 
cleaned and wiped off with alcohol and ether The grafts are obtained bj lilting up 
a cone-hke projection of skin on the point of a straight needle and cutting it off with a 
razor blade or sharp knife, the flat surface of the blade being held m the same plane 
as that of the skin The size and depth of the grafts are controlled bj the amount of 
skin that is lifted up with the point of the needle and bj the depth at which the knife 
cuts The size of the graft should be approximateh three-eighths of an inch in diameter 
After remoial, this shrinks to two-thirds of this size The raw surface of the grafts 
should haie no fat upon it A graft cut in tins manner has at the centre of its circum- 
ference the full thickness of the skin, which tapers off m thickness toward its edges 
These are spoken of as “small deep grafts, ’ or “full-thickness pinch grafts ” The grafts 
are laid, w ith their raw surfaces upon the granulation tissue, w ithout attempting to uncurl 
them The} are placed so that their edges are not more than a quarter of an inch 
apart, at least four pinch grafts to each square inch of surface area The closer the} 
are placed to each other, the more rapidh will the surface be coiered with skin The 
grafts must be placed closer together o\er the flexor surfaces of joints, such as in the 
popliteal and cubital fossas, than o\er the less mo^able parts of the bod} ^^'hen the 
area of the wound is large and cannot be complete!} grafted at one sitting, it is better 
to co\er a small part of the surface with a sufficient number of grafts than to scatter 
the same number o^er the whole surface, and the area chosen should be that oier the 
joint surface, preferabl} the flexor surface The technic of cutting and placing the 
grafts IS extremel} simple Several needles are used the operator cuts the grafts and 
his assistant places them upon the surface of the wound, using a second needle to renioie 
the graft from the point of the first On parts of the bod} where it is impossible to use 
sufficient pressure to keep the grafts in firm contact with the surface of the wound, or 
where complete immobilization cannot be attained, we ha\e buried or implanted” small 
pinch grafts into the granulation tissue 

The dressing- of the grafted area, as we ha}e said, is of the greatest 
importance This must protect the wound from infection, produce sufficient 
pressure upon the grafts to hold them in firm contact w ith the surface upon 
which they lie and pre}ent them from shifting upon their new bed The 
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technic vat)^ in the hands of different surgeons, but the piinciples of 
all are the same 

The dressing which we use is simple and efficient The grafted surface is covered 
with strips of paraffin gauze to hold the individual grafts in their relative positions upon 




the wound surface while the outer dressing is being applied The paraffin gauze is cut 
into strips one and a half inches wude and sufficient^'’ long to cover the width of the 
wound and extend for a few inches bejond its edges This is softened, just before 
using, by immersion in a warm solution of saline The strips are placed so that the 
edge of one oierlaps the other The paraffin gauze is co%ered with four or five thick- 
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nesses of a flat gauze dressing which is snugly bandaged in place with a gauze roll 
The part is then covered with an excessive amount of coarse non-absorbent cotton or 
"quilt wadding” about four layers in thickness (Non-absorbent cotton retains its elas- 
ticity, as its vegetable oils have not been removed Any type of refined cotton is useless ) 
The cotton is firmly bandaged and this is reenforced by spiral turns of strips of adhesive 
plaster Firm pressure is obtained m this manner The part is then encased m light 
plaster, which should immobilize the joints proximal and distal to the grafted area 



r 




Fig s — (Case XVI ) Stocking like avulsion of skin and subcutaneous tissue of leg A — Before skin 
grafting B — After grafting mesial surface of leg 

The dressing is not disturbed for eight days, when the plaster casing is removed 
and the wound is dressed The grafts, if they have taken, are found firmly attached and 
their new blood supply is established (Davis") The wound may now be covered with 
vaseline strips, over which is placed dry gauze Two weeks after operation, the wound 
IS strapped m a fenestrated manner with strips of adhesive plaster This keeps the 
granulations flat, providing a favorable surface for the migration of the epithelial cells 
m their growth from the edges of the grafts The individual should not be allowed out 
of bed until the wound has been completely healed for ten days or two weeks 
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The cases from which this study has been made were of patients treated 
by us and other members of the staff of the Childien’s Surgical Service at 
Bellevue Hospital, during the past six years There were twenty-five cases 
m all, fourteen with wounds which were the result of third-degree burns and 
eleven of avulsions of the skm or crushing injuries 

The surface aiea of the smallest wound was approximately twelve square 
‘ inches in extent and the largest was a stocking-hke avulsion of the entire 
skin and subcutaneous tissue of the lower extremity which extended from 
the mid-thigh to below the ankle (Case XVI, Fig 5 ) In most cases 
deformities and disabilities, the result 
of contractuies, weie inevitable unless 
skin was supplied to fill in the loss 
The loss of skm in most of these 
cases involved one or more of the 
joint surfaces, fiequently the popliteal 
fossa and often the cubital fossa 
Case I was a burn of the lower ex- 
tremity which completely removed 
the skin fiom the inguinal region to 
just above the ankle Another case 
(Case XVIII) was one in which the 
skin and subcutaneous tissue was 
avulsed from the posterior surface of 
the thigh to the middle of the calf, 
exposing muscles and vessels of the 
popliteal space 

In classifying the results, we have 
considered the extent of the injury 
in relation to the amount of soft- 
tissue contracture that followed 
Where there was no evident con- 
tracture the result has been con- Fig 6 — (Case XVI ) End result, seven years 
j , , , , following accident 

sidered as good, a slight contracture 

fair, and a marked loss of function poor Several of the patients had 
accompanying injuries of bones and joints, the disabilities resulting from 
these additional injuries have not been considered m reaching a conclusion 
This classification is far from satisfactory, is open to criticism, and must 
therefore be considered merely empirical, for there are so many facts to be 
considered in each case that a more accurate type of classification is impos- 
sible There were eighteen cases with good results, nine of burns and nine 
of wounds from avulsion of skm , four with fair results, three burns and 
one avulsion , and three with poor results, two burns and one avulsion Our 

worst results, however, are far better than if the wounds had been 
left ungrafted 
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One of these (Case X) was a little girl with an extensive third-degree burn of the 
face, neck, chest and both axillas The wounds were completely healed five and a half 
months following her admission to the hospital The contracture of her neck and hp, 
though marked, is much less than if her wounds had not been grafted, for the chest and 
axillas are covered with a soft skin and a plastic repair m the future will be far easier 
than if she had been left untreated Another poor result (Case V), w'as a patient wdio 
had a burn of the skin of the cubital fossa This wound w'as not grafted until the 
fifty-fourth day following the accident On healing, a contracture formed which shghth 
limited the extension of the elbow-joint This w'as evidently due to the tardiness in 
grafting The third case (Case XVII) w'as that of a bo\ wdio had an avulsion of skin 
from the back of the forearm and wrist, W'hich resulted in a limitation of the flexion of 
the wrist, apparently due to the inclusion of the extensor tendons, which w'ere exposed 
by the avulsion, in the cicatrix Again a failure to heal the wound m the early stages 



Fig 7 — (Ctsc \VI ) Seven vears follo\Mnp accident Illustration to 
show character of new skin 

There was scar tissue in all the wounds This is inevitable in w^ounds 
healing through granulations Those whose surfaces were most rapidly 
covered with skin showed the least amount of scar tissue Much of this 
which was present m recently healed wounds, was later absorbed, the cicatrix 
becoming softer and more pliable In recently healed wounds the new- 
formed skin, that is the portion between the grafts, was thick and had a 
tendency to undergo a too-iapid cornification This portion of the integument 
was leathery, led and scaly, but the giafts retained the appearance and 
texture of the skin from which they had been obtained Later the integument 
between the grafts became softer and pliable, losing its congested appearance 
and the tendency to rapid cornification In many of the cases of several 
years’ standing, the surfaces of the scars have become uniformly smooth and 
soft and the grafts can scarcely be distinguished from the epideimis wdiich 
lies between them 
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The grafting of wounds situated upon the extremities was more successful 
than that on other parts of the body, as firm pressure upon the grafts and 
complete immobilization of the limbs was easily attained The grafting of 
wounds upon the neck and vential surface of the trunk was not so successful, 
because of the inability to prevent shifting of the grafts In several instances, 
we bulled or implanted small pinch grafts into the granulating surface of 
wounds upon the neck, hoping in this way to obviate the necessity of hold- 
ing the grafts in position These attempts, however, were not successful 
We are under the impression that the placing of grafts upon a granulating 
surface stimulates the epithelial growth of the wound edges We have often 
obseived this but cannot explain its action 

SUMMARY 

(1) Deformities may lesult from the unaided healing of large wounds 
on the surface of the body 

(2) The cicatrization of a wound is due to the contraction of its area 
and to the epidennization of its surface 

(3) The contraction of its area is due to the fibrous connective tissue 
which develops fiom gianulation tissue 

(4) An excess of granulation tissue is followed by a maximum amount 
of scar tissue, which results m contraction of the cicatrix and poor 
skin formation 

(5) Eaily skin grafting hastens healing of the wound by decreasing the 
amount of contraction and inci easing the epidennization The fibrous tissue 
is less and the skin which is formed is of better quality than if the wound 
is allowed to heal without help 

(6) Skin grafting should be done early in the couise of healing, while 
theie IS but little granulation tissue present 

(7) The success of skin grafting depends upon the condition of the 
wound surface and the attention paid to the details of the operation 
and dressings 

(8) The results of twenty-five cases of severe surface wounds treated 
by earty skin grafting aie lepoited 
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THE USE OF LEECHES IN THE TREATMENT OF PHLEBITIS 
AND THE PREVENTION OF PULMONARY EMBOLISM 

By Howard R Mahorner, MD and Alton Ochsner, MD 

OF New Orleans, La 

from the department op bergery of the tdlane dnivebsity and the charity hospital op new orlpans 

Nothing is probably so tragic as sudden death from pulmonary embolism 
occurring m a patient who is recovering from an operative procedure For- 
tunately, not all pulmonary emboli produce a fatal termination, in fact, the 
majority produce relatively mild symptoms and may not even be recognized 
Moreover, the involved vessel with its contained thrombus whence the 
embolus originates frequently cannot be demonstrated clinically 

It IS difficult to accurately determine the incidence of phlebitis after 
operation Albanus reported that femoral thrombophlebitis occurred sixty- 
three times after 1,140 laparotomies Forty-four of these cases resulted in 
embolism of which ten of the patients died Femoral thrombophlebitis, 
therefore, occurred in 5 5 per cent of the cases in his series of laparotomies 
The incidence of fatal embolism in the whole series was 87 per cent and 
159 per cent of the cases that developed femoral thrombophlebitis resulted 
m fatal embolism These percentages are higher than those given by other 
authors Schneck reported forty-eight cases of thrombophlebitis occurring 
post-operatively in 7,130 cases ( 67 per cent ) Cordier stated that thrombo- 
phlebitis occurs in 2 per cent of all laparotomies Of 30,803 operated cases, 
Sulger and Boszm report that there were 1,630 deaths, of which 1,304 were 
autopsied Ninety-nine of the fatalities were the result of embolism This 
represents 32 per cent of the operated cases and 6 i per cent of the deaths 
Henderson reported that 6 per cent of the deaths following operation at The 
Mayo Clinic in a ten-year period from 1917 through 1926 were caused by 
pulmonary embolism In this series, there were 63,345 intra-abdommal 
operations with 180 fatalities from pulmonary embolism, in addition to extra- 
abdominal operations in which fatal pulmonary embolism occurred m forty- 
three instances Fatal pulmonary embolism occurred after 3 per cent of 
the operations on the gall-bladder and bile ducts, after 25 per cent of the 
stomach operations, after 38 per cent of the operations on uterus and appen- 
dages, after 46 per cent of the operations on the prostate Henderson’s 
figures are comparable to those reported by Sulger and Boszm 

From the figures quoted above, it is readily seen that post-operative 
thrombophlebitis with its resultant pulmonary embolism is one of the 
“Captains of the Men of Death” to the surgical patient and measures which 
will appreciably reduce the 6 per cent of surgical deaths attributable to 
pulmonary embolism in addition to embolic pneumonia and other sequelae of 
post-operative thrombophlebitis certainly are to be welcomed 

In the past, various measures have been suggested to curtail this mortality 
having the patient’s extremities gently massaged to prevent stagnation of the 
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blood, encouraging the patient to move about in bed, and to take deep 
breathing exercises so as to increase the negative pressure in the thorax and 
thus increase the flow of blood from the inferior vena cava (Henderson, 
Walters, Ries, Richardson, Boldt, and Pool) Walters has reported a dim- 
inished incidence of fatal pulmonary embolism ( 09 per cent of operated 
cases) following the routine administration of desiccated thyroid in con- 
junction with physical attempts to speed up the circulation such as move- 
ment of the limbs and deep breathing Astanasof, on the other hand, reports 
that among 170 patients receiving thyroid extract post-operatively, fatal pul- 
monar}’’ embolism occurred twice, non-fatal embolism once, pulmonary in- 
farction fi\e times, and thrombosis, ten times 

Termier deserves credit for reviving the leech treatment in cases of 
phlebitis He reported in 1922 nineteen cases of phlebitis in which there was 
early abatement of symptoms after leech treatment This form of therapy 
has been used extensively in Europe, and there are in the literature clinical 
reports of the use of leeches in phlebitis by many authors (Table I ) 
Because of these apparently brilliant results, we were encouraged to use 
leeches in the treatment of thrombophlebitis 

Table I 

Cases of Phlebitis Treated 

Puerperal Not Surgi- Fatal 
Post- or cal or Pulmonar}’’ 


Author Year operative Pregnancy Puerperal Embolism Remarks 


Termier 

1922 

19 





0 


Termier 

1925 


73 




0 


Julhard 

1925 

3 





0 


Gonnet,e/a/ 

1926 



6 



0 


Beguier 

1927 



I 



0 


Tholen 

1927 

II 


38 




Author saw seven addi- 









tional cases in consulta- 
tion and used leeches 

Hamm, and 
Schwartz 

1927 


23 




0 

Not stated whether surgical 









or puerperal Two cases 
had pulmonary embolism 

di Pace 

1928 



5 


5 

0 

apparently not fatal 

ten Berge 

1928 

I 





I 

Only two leeches were ap- 

Vidal 

Chavannaz, 

1928 



I 



0 

plied 

and Mag- 









nant 

1928 


10 




2 

Number of leeches used not 

Ducuing 









stated 

1928 


50 




0 


Sulger, and 

Boszm 

1929 

10 





0 

3,316 surgical cases treated 









prophylactically wnth 

J^Iuresanu 

1929 

8 






leeches 

Rossi 

1931 

II 





0 

n 
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Tcchnic of the Application of Leeches — Usualty it is not difficult to get 
the flesh leech^ to bite Shaving the skin and cleaning with ether and alcohol 
have been recommended, but we have applied leeches without any special 
preparation and have not encountered any untoward results One of the best 
methods of applying a leech is as follows 

A leech is picked up with long forceps or the fingers and is placed cauded end first 
in a test tube About 2 cubic centimetres of 10 per cent sugar in water are placed in 
the test tube and the tube is inverted with its mouth over the involved area The leech 
follows the sugar water down the tube and may bite under the solution but at times it 
IS advantageous to let the solution escape from under the rim of the tube When the 
leech has attached itself by the oral sucker to the skin, which is apparent both to the 
physician and to the patient, the latter feeling the grasp and perhaps a little pain 
the test tube may be removed Sometimes the leech holds on tenaciouslj with the 
caudad sucker, and it is necessary to dislodge this from the tube bj introducing an 
applicator into the test tube and undermining this sucker The leech then stretches out 
on the skin of the patient and holding with both suckers will continue to suck until it 
becomes so heavy and distended with blood that it falls off This generally requires 
from thirty to sixty minutes 

In applying leeches foi phlebitis, the site of election is in the region of 
the thrombosis It is as yet disputed whether the good effects are due to the 
action of hirudin locally or through the general circulation (v 1 ), hut the 
application of the leeches in the legion of the thrombus is moie likely in one 
and as likely m the othei instance to secure the desired effects From si\ to 
eight leeches should he applied at one time This number may he lepeated 
aftei twenty-foui to fort5'’-eight hours if the thromhophlehitic process does 
not subside Eighteen or more leeches may be used 

We have used leeches in four cases of thrombophlebitis The patients 
'veie all males None of them had been opeiated upon In two patients the 
phlebitis occuried m the left femoral vein One patient had three attacks of 
phlebitis in different areas of varicose veins and one patient with thrombo- 
angiitis obliterans had a sudden thrombosis of the popliteal vein 

C\SE I — P D, male, aged forty-three years, a carpenter, was admitted to the 
Charity Hospital October 6, 1931 His trouble started in Januar>, 1931, with burning 
pain in the right foot This persisted and bj' June, 1931, he had intermittent claudica- 
tion Just before admission, he developed a punched-out ulcer on the dorsum of the 
right foot He suffered severe pain in his foot, constant rest pain which was less seicre 
when the foot was dependent 

The right foot was of a purplish-red color and the small ulcer, one by one centi- 
metre ^\as present on the dorsum On elevation, the foot blanched rapidl> and there 
was a tardj return of color The dorsalis pedis and the posterior tibial pulses on the 
right were not perceptible There was slight oedema of the foot The diagnosis vas 
thromho-angiitis obliterans There was no evidence of disease elsewhere 111 the bodj 

During a course of tjphoid ^acclne on October 26, the patient developed a migrat- 
ing phlebitis on the inner aspect of the right calf October 29, marked oedema of the 
right leg below the knee w'as obseraed and a tender, thick, rope-hke mass was felt m 
the right popliteal space This was obaioush a thrombosed popliteal aein October 29 
fi\e leeches were applied to the inner side of the right leg These ha d no effect on the 

* One aahich has not been used for sea era! months 
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phlebitis or course of the disease This was the first case in which we used leeches 
The treatment was obviously inadequate It was e^entualh necessarj with the ad\ance- 
ment of gangrene to amputate the leg The details of this case of thrombo-angiitis 
obliterans have been reported bj one of us (H R ) 

Summa} v of Case I — A man, aged f ort3^-three } eai s, w ith tlirombo-angi- 
itis obliterans, developed a sudden thrombosis of the popliteal vein Five 
leeches w ere applied to the extremity This was the first case in which w e 
applied leeches for thrombosis The tieatment was inadequate, the result ml, 
but this raises the question and possibilities of leech treatment and hiiudmiza- 
tion m thrombo-angntis obliterans 

Case II — L T, male, aged sixteen a ears, a farmer, was admitted to the Chant} 
Hospital December 7, 1931 He complained of pain and swelling of the left leg Present 
illness began eighteen davs before admission He first noticed pain m the left inguinal 
region The following day the left thigh was swollen he had mild feier, and the pain 
was so se\ere he was forced to remain in bed 

Three days following the onset his tonsils were removed under general anesthesia 
The swelling and pain m the leg persisted 

Examination — The entire left leg w'as moderately oedematous The left femoral Aem 
m Scarpa’s triangle was palpable and of rope-like hardness It was tender, the tender- 
ness being marked over the upper part of the left long saphenous lein The dorsalis 
pedis and the posterior tibial pulses were palpable His temperature w'as 1013“ and 
pulse 1 16 

Four leeches were applied to the inner side of the left thigh On the follownng da}, 
December 8, the pain had entire!} disappeared and the oedema had subsided appreciablv 

The circumferences of the legs w'ere measured at different leiels 


Left Right 

Mid-thigh 46 25 centimetres 38 75 centimetres 

Calf 31 8 centimetres 27 5 centimetres 

The bleeding time was one mipute 

December 9, five more leeches w^ere applied to the left thigh The lein was still 
palpable, but the oedema had subsided e\en more His temperature rose to loi 2° 

December 10, the leg w’as still sw'ollen. but the patient had no pain Three more 
leeches w^ere applied to the left thigh December 12, the patient w^as vaccinated, because 
a case of smallpox had been discovered m the hospital The laccination was successful, 
the w’ound became infected, and the patient continued to haie some feier, gradually 
subsiding to the time he w'as dismissed We w'ere of the opinion that the fe\er during 
the latter part of his stay in the hospital was due to the vaccination 

The patient had no further pain from the thrombosis and the oedema had decreased, 
ut on December 19, the left femoral Aein was still palpable On December 21, the 
circumferences of the legs were as follow's 


Mid-thigh 

Calf 


Left 

40 centimetres 
30 centimetres 


Right 

37 5 centimetres 
27 5 centimetres 


t t e time he was dismissed on December 24, seienteen days after admission, there 
was sti slight oedema of the leg, but the signs of actne phlebitis had disappeared 

rep } to an inquiry to this patient Julv 8, 1932, says his leg sw'ells “just a little,’ 
but otherwise, he has had no trouble 


Suiinnary of Case II — A boy, aged sixteen years, developed an idiopathic 
pie itis of the left femoral and left long saphenous veins He was seen 
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eighteen days after onset when he had pain in the veins, marked tenderness, 
marked oedema, and fever (temperature, loi 3°) Twenty-four hours after 
the application of four leeches the pain had disappeared entirely and the 
oedema had subsided Five more leeches were applied forty-eight hours after 
the first application and the following day, three moie, making a total of 
twelve leeches The illness was complicated by an infected vaccination The 
vein remained palpable and the oedema, though less marked, persisted, but 
within four days after admission, the signs of active phlebitis had disappeared 

Case III — R, white, male, aged sixty-nme jears, unemployed, was admitted to 
the Chanty Hospital December 26, 1931 Twelve days before admission he developed 
pain and tenderness of the inner anterior aspect of the left thigh in the region of Scarpa’s 
triangle The patient stated that he had had no fever His left leg became and remained 
swollen Examination revealed marked oedema of the left leg and hard, palpable, tender, 
long saphenous and femoral veins in the left Scarpa’s triangle His temperature was 
normal 

December 28 the swelling, pain and tenderness were still present Five leeches 
were applied to the inner aspect of the left thigh 

The following day, December 29, the oedema had subsided and the pain and tender- 
ness had abated Temperature remained normal Circumferences of the legs were as 
follows 

Right Left 

Middle third of thigh 50 5 centimetres 54 5 centimetres 

Calf 33 5 centimetres 38 6 centimetres 

Four more leeches were applied to the inner side of the left thigh along the course 
of the long saphenous vein 

December 30 the oedema had subsided even more, there was less tenderness over 
the thrombosed vein and the vein was not as indurated as it was prior to the applica- 
tion of the leeches 

December 31 four leeches were applied to the inner side of the left thigh Coagula- 
tion time, 2j^ minutes. Bleeding time, minutes Slight oedema persisted, otherwise, 
the patient had no complaints The signs of inflammation m the vein had disappeared 
January 4, 1932, the femoral vein was no longer palpable The hard, cord-hke indura- 
tion had disappeared On January 7, the circumference of the legs recorded in inches 
were as follows 

Right Left 

Middle third of thigh 45 7 centimetres 52 7 centimetres 

Calf 34 1 centimetres 35 5 centimetres 

The vein was soft and the signs of inflammation had disappeared, but some oedema 
of the leg persisted even to the time the patient was discharged January 18, 1932 He 
was advised to wear a cotton-silk elastic bandage to control the oedema 

We had a written reply from the patient July 12, 1932, to an inquiry concerning 
his condition He is a barber and his leg still swells if he stands on it a long time, 
but he doesn’t wear the elastic bandage Otherwise, he has no other indication of the 
trouble 

Summw y of Case III — A male, aged sixty-nine years, developed a phle- 
bitis of the left internal saphenous and left femoral veins Leeches (five) 
were applied fourteen days after the onset when there was pain, marked 
oedema, tenderness, and a palpable hard vein Twenty-four hours after the 
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application, the oedema, pain, and tenderness had abated Eight more leeches 
were applied in the next fort}’-eight hours The signs of inflammation dis- 
appeared and the vein softened and became no longer palpable The oedema 
persisted, but otherwise the patient was clinically cured in four days 

One examination of the coagulation and bleeding time on the day that 
the last application of leeches was made showed these to be wnthin normal 
limits 

C^SE IV — '\l M, male, aged forty-six jears, watchman, was seen first jMa\ 21, 
1932 He had had \ancose ^elns for nine jears He complained of a tender, painful, 
red area on the right leg, which had started about ten dajs prior to registration 

He was a well-de\ eloped man On the anteromedial aspect of the right leg just 
below the knee was a tender, reddish area, six b> six centimetres The subcutaneous 
\ans in this region stood out prominentlj Thej were tortuous and the \eins below' 
this le\el were full The \eins m the area of tenderness were hard and had the con- 
sistence of rope It was ob\nous that thrombosis had occurred There was no ap- 
preciable cederaa of the foot 

His temperature was 988° He was sent to the hospital (Touro Infirmary) 
Four leeches were applied in the region of the thrombosis On the following da\, Ma> 
22 there was obMous improvement The redness and tenderness were less marked 
His temperature was highest (988°) at 4 00 p M 

ilay 23 the redness and tenderness had abated e\en more The hard \ein was still 
palpable. Temperature remained normal Three more leeches were applied in the 
region of the thrombosis 

Ma> 24 the hard ^ em had softened The extent of the palpable thrombus w as about 
one-fifth its size on admission There was one small reddish area, two by two centi- 
metres, with an under!} mg hard vein, but there was no pain or tenderness Four more 
leeches were applied Ma} 25 and 26 the hard area was still softer The signs of 
inflammation had disappeared Ma} 29 he was dismissed from the hospital The ^eln 
was still palpable but there was no evidence of inflammation 

June 2 he returned to the office The original thrombosed Acm was still palpable 
and was Aeiy slightly tender at the upper end He had taken his temperature daily and 
had had no fe\er There was a new, reddish, tender area, three by four centimetres, in 
diameter on the inner side of the right calf about two and one-half inches from the 
area of the original tlirombosis There was Aer} slight oedema of the foot 

June 4 there were two ne\A areas of phlebitis separate from the first area One 
had been noted tAAO da}s before, the other AAas anterior on the skin of the right leg 
at the junction of the middle and lower thirds Both of these were tender and the 
underhing Aein AAas palpable, giving the sensation of a hard cord He AAas readmitted 
to the hospital On the same afternoon, fiAe leeches AAere applied, three OAer the upper 
area and two over the lower area of phlebitis 

On the morning of the following da} (June 5, 1932), the redness and tenderness 
had disappeared from the lower area There was still a little tenderness in the upper 
area .A-nother leech A\as applied to this area The afternoon of the same da}, the 
tenderness Acas almost entire!} gone The patient complained of itching in the region 
of the leech bites On the same afternoon it was obsened that all eiidence of phlebitis 
in the lower area had entirely disappeared The Aem Aias not eien palpable The 
upper area of phlebitis showed some redness A small, tender, cord-like Aem Aias 
palpable Three leeches were applied to the upper area and one to the lower area 
On tlie following da} there w as no remaining ei idence of phlebitis in the Ioaa er area 
The upper was still nodular, but there AAas no tenderness and the eiythema had almost 
complete!} disappeared Temperature rose to 99° Except for this time and the tem- 
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perature of 99° on the first day of this admission, he had had no fever He Mas dis- 
missed from the hospital June 7, 1932 

Of temperatures taken at 8 a m , 4 p m , and 8 p ai , the highest recorded Mas at 
4 PM, June 8 (988°) June 9, in the area in M’hich the phlebitis M-as first noticed, a 
hard, cord-hke vein M'as palpable, though it M-as not tender or red There Mas also 
a small palpable nodule, three by three centimetres, m the second area aboie and 
internal to this This likeMise M'as not red or tender The third area, i c , at the 
junction of the middle and loM'er thirds of the leg, shoM’ed no evidence M'hatso\er of the 
preexisting phlebitis He returned to M'ork June ii, 1932 July 5 he M’as seen again 
The nodules M'ere still palpable in the first and second areas , otherM'ise, there was no 
evidence of his former trouble The scars of the leech bites M'ere still present as little 
reddish tridate marks 

Summary of Case IV — A man, aged forty-six years, who had had vari- 
cose veins for nine years, developed an area of phlebitis and was seen ten 
days after the onset Twenty-four hours aftei the first application of four 
leeches, the signs of active phlebitis had stiikingly abated This improvement 
was even more marked m forty-eight hours On the third and fourth days 
of treatment, two moie applications of three and four leeches were made 
and the thrombus began to soften The signs of inflammation disappeared, 
but the thiombosed vein remained palpable 

The patient subsequently developed two new areas of phlebitis Both 
were tieated with leeches, one on the third or fourth day after onset, the 
othei on the first or second day A total of ten leeches were applied to the 
two areas Within twenty-four hours after the application of three leeches 
to the fiist area and two to the second, the signs of inflammation had mark- 
edly abated m the one and disappeaied from the other The veins softened, 
and the patient was clinically cured of the second and third areas of phlebitis 
within three days 

An eosinophiha was noted and it was questionable whethei this M'as 
attributable to the parasitic leeches, but strongyloides were found m the faces 
and this is probably the true cause of the eosinophiha 

Repeated examinations M'ere made of the bleeding and coagulation times, 
but no applicable changes M'ere noted at any time aftei the application of 
the leeches 

Discussion of Results — None of our cases belonged to the class m mIucIi 
the treatment of phlebitis M'lth leeches m'iII be most frequently employed , i c 
pueiperal and post-operative phlebitis 

Case I in our senes M'as inadequately treated It was a case of thrombo- 
angiitis obliterans and the first case of its kind, as far as M'e knoM' in M'hicb 
leeches hare been used, though this has been suggested by Mou/on We 
applied leeches Mith the idea of softening a recent thrombosis in the popliteal 
rein It is apparent to us norv that an insufficient number of leeches were 
applied to make it a fair test 

In our Cases II, III, and IV the leeches rvere applied eighteen, fourteen, 
and ten da}S, respectirely, after the onset of phlebitis In all cases, the acute 
srmptoms rrere still present at the time of the application and improreinent 
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was observed within twenty-four hours and disappearance of the signs of 
active phlebitis within a few days In Case IV two other areas of phlebitis 
developed while the patient was under observation To one area, leeches 
were applied twenty-four hours after onset All evidence of the phlebitis, 
even the hardness of the vein rapidly disappeared 

The effect of leeching in phlebitis was more pronounced the earlier the 
first application was made after the onset of phlebitis The following good 
results were noted (i) Rapid disappearance of pain (2) Disappearance of 
tenderness (3) Subsidence of oedema (4) When the thrombosis was not 
too long standing the clot softened and objective evidence of its presence 
disappeared (5) The fever subsides This was not so striking in our cases, 
although the effect was observed (6) The duration of the phlebitis was 
shortened (7) The danger of pulmonary embolism was probably decreased 

The Effect of Leeching — Leeches found throughout the world, mostly 
aquatic but sometimes terrestrial, secrete a substance in their pharynx and 
oesophagus which is capable of interfering with coagulation of mammalian 
blood This substance is known as hirudin It is supposedly a duteroalbumose 
(Charannaz and Magnant), is soluble in water and insoluble in alcohol and 
ether and is thermostable, therefore not an enzyme (Haycraft) It is sup- 
posed to exert its action by combining with thrombin m a manner analogous 
to a weak acid-base compound in solution (Barratt) 

Hirudin is non-toxic to animals, even in doses sufficient to completely 
prevent coagulation of the blood Bodong has administered fifty-one milli- 
grams per kilo of body weight to animals without any inffuence on the pulse, 
blood-pressure or respiration Loeffler did not notice any untoward effects 
after administration of as much as 62 milligrams per kilo of body weight to 
a rabbit Eight milligrams of hirudin will render from fifty to sixty cubic 
centimetres of rabbit’s blood incoagulable (Hamm and Schwartz) Approxi- 
mately seven to eight milligrams of hirudin may be obtained from the head 
of one leech (Hamm and Schwartz) Apparently, many leeches may be 
applied vithout severe untoward results, how many, we are not suie, but 
certainly more than eighteen Hamm and Schwartz state that in cases of 
puerperal phlebitis they did not hesitate to use four to six senes of five to 
eight leeches each at inteivals of twenty-four, thirty-six or forty-eight hours 
Thorndike says a physician once wmote to him that he had applied twm or 
three dozen leeches to a wmman’s abdomen for general peritonitis He stated 
that It did no good 

Leeches seem to be specific m the treatment of phlebitis In the initial 
stage, the application of six to eight leeches is almost sure to meet wuth a 
dramatic success Tholen emphasized the necessity of applying leeches early 
m phlebitis He applied leeches as soon as the patient complained of a feel- 
ing of heaviness in the leg, local tenderness and a slight increase m tempera- 
ture and pulse rate The pain disappears , the fever subsides , the oedema 
regresses and the local symptoms , i e , the redness, tenderness, and the pal- 
pable thrombosed vein, all abate m twenty-four hours and may entirely dis- 
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appear \\ithin forty-eight hours The thrombus virtually dissolves under 
one’s e3'’e as we have observ'ed a clot do m viti o when hirudin is dissolved in 
its serum 

When thrombosis is well established and has been present for days, the 
results are still good If inflammation is still present, the pain, redness, and 
tenderness disappear though more slowly than after application of leeches 
for a more recent thrombus The palpable thrombosed vein may persist if 
the clot has been present some time as is seen in the first and second areas 
of thrombosis in our Case IV 

Good results from the leech treatment of thrombophlebitis have been re- 
ported by the following authors Termier, Julliard, Gonnet, Jeannin and 
Josserand , Beguier , Tholen , Hamm and Schwartz , di Pace , Vidal , Ducu- 
ing , Sulger and Boszin , Muresanu , Rossi , and Chaher 

A dissenting opinion was given by Chavannaz and Magnant, who reported 
ten cases of thrombophlebitis treated by leeches with two deaths from pul- 
monary embolism They did not state the number of leeches used, however 
ten Berge reported a case of thrombophlebitis treated by only two leeches 
Death occurred from pulmonary embolism The treatment was obviously 
inadequate These three deaths from embolism occurring after leech treat- 
ment for thrombophlebitis are the only ones we find recorded in the litera- 
ture A total of 256 cases of thrombophlebitis treated with leeches are 
reported in the literature It is hardly fair in evaluating the method to 
include cases which are not adequately treated, but even then, the incidence 
of fatal pulmonary embolism following thrombophlebitis treated with leeches 
IS I 2 per cent which compared with the incidence of 159 per cent , fatal 
embolism following femoral thrombophlebitis as reported by Albanus prob- 
ably indicates decided improvement (It is possible that these figures are in- 
correct There were other deaths in the series but whenever it was not stated 
definitely that a death was due to pulmonary embolism, it was not counted 
as such ) 

The Rationality of the Leech Tieatment of Phlebitis — It has never been 
accurately determined just how the leech treatment acts beneficially in throm- 
bophlebitis Termier ascribes the excellent effect of the leech treatment to 
a simple dissolution of the blood-clot We have observed a blood-clot dis- 
solve m viU 0 after the addition of hirudin This effect of hirudin has been 
demonstrated before (Hamm and Schwartz) Jeannin produced chemical 
phlebitis in animals by the intravenous injection of sodium salicylate In 
those which he also gave intravenous or subcutaneous injection of hirudin, 
no thrombus formed, even though there was nearly complete desquamation 
of the endothelium of the vein at the site of injection, whereas thrombosis 
did occur in the control animals Sulger and Boszin think the good results 
of the leech treatment are due to local blood letting Hamm and Schwartz 
believe that the application of leeches in phlebitis may stop venous spasm 
and by this, the propagation of the thrombus Henschen (quoted by Sulger 
and Boszin) is of the opinion that the good effects of leech treatment in 
phlebitis are due to general hirudinization 
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Termier, Weil and Bo\e Mouzon, Gonnet, Jeannm and Josserand, Hamm and 
Schwartz, Cha\annaz and Magnant, Tholen, all state that the sjstemic coagulation 
time IS prolonged after tlie application of leeches Ducuing and Sulger and Boszin are 
of the contrary opinion Sulger and Boszin studied the coagulation time m thirtj -three 
cases treated with leeches It was increased in se\en cases, shortened in nine, and 
unchanged in se\enteen The same authors studied the bleeding time m tw'enty-seven 
cases It was increased in thirteen, shortened in three, and unchanged in ele%en The 
bleeding time in three and the coagulation time in two of our cases were wuthin normal 
limits after the application of leeches These were the onlj instances in wdiich such 
determinations were made bj us 

Sulger and Boszin examined the blood platelets in twentj -seven cases Thev were 
increased in five, decreased m seven, and unchanged in fifteen The same authors found 
that post-operative leucocvtosis and decreased sedimentation time occurred no more 
frequentlv after the application of leeches than when thev were not applied Thev 
believe that leeches when applied as advocated had no appreciable effect on the systemic 
blood Bose and Delezenne were of the opinion, based on animal experimentation, that 
hirudm when added to blood inhibited the growth of organisms m vilio and vi vivo 

We are now conducting some experiments to determine the mode of action 
of hirudin We think the good results of the leech treatment in phlebitis may 
be attributed to several effects There is probably a real softening of an earh 
thrombus The mild bleeding probably has some beneficial effect and the 
sinking alleviation of pain is possibU due to the above, possibly to an anti- 
spasmodic or even more doubtful, a local analgesic action on the nerves 
From the work of Bose and Delezenne, it may be possible that hirudin actu- 
ally interferes with the growth of microorganisms by assisting the defensive 
mechanism of the blood 

The Disadvantages of Leech Treatment — Leeches, like snakes, are not 
pleasant to look at and create in most individuals a feeling of revulsion ev^en 
when v'lewed CJndoubtedl} to many, even the less esthetic individuals, the 
thought of application of leeches will be repulsive The objection, while it 
ma}' be outweighed b} benefits which the method promises, is nevertheless a 
real one Perhaps it will be possible to standardize a method of introducing 
hirudin which will replace the use of leeches Ducuing has used hirudin 
mtravenousl} in the treatment of phlebitis, but he does not compare the 
efficacy with the application of leeches 

Local bleeding is another disadvantage in leeching, especially in an ansemic 
person A leech sucks about fifteen cubic centimetres of blood but the bites 
continue to ooze and Sulger and Boszin report an increase in the weight of 
bandages up to 500 grams after the application of several leeches We have 
not encountered any great difficulty in this respect A tight bandage seems 
to adequately control haemorrhage 

hile there are conflicting reports in the literature as to a change in the 
coagulation time of the systemic blood, the weight of evidence is that no 
appreaable effect is exerted on the blood throughout the body and that there 
IS no danger from secondary haemorrhage after operation or delivery when 
leeches are applied peripherally We find no reports of secondar}'- haemor- 
rhages from wounds or from the uterus after leeches have been applied 
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Local itching and generalized urticaria (Chavannaz and Mag^ant and 
Mouzon) occasionally occur after leech application Urticaria is apparently 
uncommon One of our patients had local itching It was mild 

Infection following the bite of the leech does not seem to be a real danger 
We ha\e found several allusions m the literature to the protective effect of 
hirudin against infection While this has not been adequately proven, the 
work of Bose and Delezenne w'ould indicate that this is true Sulger and 
Boszm w'ho ha\e applied leeches many thousand times as a prophylactic and 
therapeutic measure seldom saw infection and wdien it did occur, it was 
easily controlled by hot applications and immobilization 

The possibility of liberating organisms by dissolution of an infected 
thrombus is theoretically an objection to the leech treatment of phlebitis but 
m practice, this has apparently not been an actuality Sulger and Boszm did 
not find any increase of embolism which may have been attributed to a soft- 
ening of the thrombus by hirudin 

The Possibilities of Hn udinafioii — Possibly in the future, if the mass 
of evidence placing a high value on the use of leeches m phlebitis continues 
to be confirmed, a more scientific method of hirudmation will be evolved 
This entails elaboration of an injection technic and standardization of a dose 
Apparently hirudin is' not toxic to the organism and this opens numerous 
possibilities for its use One might even imagine that by hirudmation, the 
freshly precipitated thrombus in the cerebral or coronary vessels might be 
softened and this is especially a likelihood if temporary elevations of the 
coagulation time to say ten or fifteen minutes will result m dissolution of a 
clot ui VIVO as the addition of hirudin does in vitro Here the accuracy of an 
exact pathological diagnosis would be seriously called into question for if the 
symptoms were occasioned by a haemorrhage instead of a thrombosis, hirudin 
would not only not be indicated, but it would be actually contra-indicated In 
rapid progress in thrombo-angiitis obliterans, elevation of the systemic coagu- 
lation time would probably abate the progress of the disease The action of 
hirudin w'ould be temporary 'It would be interesting to note the effect and 
apparently it could be attempted with safety 

The Use of Leeches Post-opcratively as a Ptophylactic Measuie Against Phlebitis — 
Leeches have been used post-operatively as a measure to prevent the occurrence of 
phlebitis by Hamm and Schwartz, Termier, Sulger and Boszm Hamm and Schwartz 
ha%c used three leeches on the fourth and two more on the seventh post-operative day 
The} recommend the application of leeches as early as the third post-operative day 
Sulger and Boszm published some valuable figures on the comparative value of this 
method One group of 3,264 operated cases were not treated prophylactically with 
leeches, 192 died, 145 were autopsied and among this group, there were nineteen 
deaths from embolism In a similar group treated prophylactically, there were 3,316 
operated cases, 187 died, 140 were autopsied, and eighteen died of pulmonary embolism 
The} concluded that leeches did not prevent the development of thrombosis Leeches in 
small numbers do not appreciabl} affect the coagulation time of the blood in the systemic 
circulation Effects of mild doses of hirudin on the coagulation time of the blood are 
not prolonged Josserand and Jeannin found that when the coagulation time of a rabbit 
was prolonged from four to twenty-one minutes by the subcutaneous injection of hirudin 

418 



leeches in treatment of phlebitis 

at the end of twenty-five hours, the coagulation time was again practically normal 
(four and one-half minutes) Hirudin is excreted by the kidneys and may be destroyed 

in the body 

The report of Sulger and Boszin would indicate that leeches, at least in the num- 
bers advocated, are not of value as a preventive measure against post-operative throm- 
bosis In larger numbers, their use is probably not justified as a routine prophylaxis 
after operation The apparent discrepancy between the negative results obtained from 
the prophylactic use of leeches of Sulger and Boszin and tiic beneficial results obtained 
therapeutically m the present series, and those of otliers, is probably due to the fact that 
when used in the treatment of phlebitis, the leeches arc applied directly over or at least 
m the immediate vicinity of the involved vein We believe from our own investigations, 
which substantiate those of Duelling and Sulger and Boszin, that the application of 
leeches does not effect the coagulabilitj of the systemic blood If such a premise is 
correct, the application of leeches post-opcrativclj would in no way effect thrombosis or 
thrombophlebitis except in the veins in the immediate Mcinity of the leeches 

Summary — Available statistics show that fatal pulmonaiy embolism 
accounts for approximately 6 per cent of surgical deaths Various measures 
to reduce this incidence have been adtocated Tcimiei. m 1922, levived a 
leech treatment of phlebitis and lepoitcd excellent results j\Iany authois 
of Euiope have used and advocated this method of treatment 

We have used leeches in the ticatment of phlebitis in four cases One 
was a case of thrombo-angntis obliterans m w Inch thci e w as a recent throm- 
bosis of the popliteal \ein The number of leeches applied was inadequate 
and without benefit In three cases of phlebitis occurring in men, the applica- 
tion of leeches resulted in rapid abatement of the symptoms, and an eaily 
cure 

The good effects of the leech treatment of phlebitis aic (i) Rapid dis- 
appearance of pain (2) Disappeaiancc of tendeiness (3) Subsidence of 
oedema (4) When the thiombosis is not too long standing, the clot softens 
and objective evidence of its presence disappcais (5) Fc\ei subsides (6) 
The duration of phlebitis is shortened (7) The dangei of pulmonaiy em- 
bolism IS markedly decreased 

We recommend the leech tieatment as the best available method of tieat- 
mg phlebitis and of diminishing the dangei s of pulmonaiy embolism 
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ARTERIAL EMBOLECTOIVIY 

By jVIax Danzis, MD 
OF Newark, N J 

(continued from p^ge 272) 

The most commonly affected vessel of the lower extremity m our senes 
IS the femoral, fifty-two, next in frequency is the common iliac, eighteen, 
following that is the popliteal, tw'elve The least frequently affected are the 
anterior and postenoi tibials The infrequency of embolic lodgment in these 
tw o vessels is probably due to the fact that an embolus reaching down to the 
popliteal becomes arrested at the bifurcation and very seldom enters either 
one of the tw'o branching vessels 

Out of the eighteen cases of embolic obstruction of the common iliac, 
seventeen w'ere operated on and the circulation was completely restored in 
five, or 29 4 per cent In one of these patients, a bilateral embolectomy was 
done through an abdominal incision and complete recovery followed, with the 
exception of some muscle weakness in one leg One of these patients was 
re-operated on one month later for obstructive symptoms on the operated 
side The constriction was relieved followed by complete cure Three of 
these patients were operated on betw^een one and nine hours after the onset 
and the time is not stated in two 

There w^ere five operations upon the internal and external iliac vessels, of 
wdiich tw'o cases, operated on betw^een two and three hours, completely recov- 
ered The embolus w'as lodged in the left external in one, and the right 
external iliac in another 

Fifty-one embolectomies were performed on the femoral artery out of 
the fifty-two cases In fifteen, or 294 per cent, the circulation was com- 
pletely restored Ten of these cases were operated on between one and ten 
hours after the onset, three between fifteen and twenty-seven hours, and in 
tw'o the time w^as not stated In one of these patients an embolectomy was 
performed on the opposite side, fourteen months before, followed by complete 
recovery Another one had a bilateral arteriotomy with successful circula- 
tory restoration on both sides This would indicate that the chances for 
circulatory restoration in the femoral artery are very good, provided the 
operation is done very early 

Eleven embolectomies were performed on the popliteal vessel, and in five, 
or 45 4 per cent , the circulation was successfully restored Four of these 
cases were operated on betw'een nine and twelve hours, and in one the time 
is not stated It is w’orthy of note that the percentage of circulatory restora- 
tion in this vessel is much higher than in the femoral or the iliacs This may 
be attributed to the rich collateral circulation present about the knee-joint, 
as stated previously 
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VESSELS OF THE LOWER EXTREMITY — FEMORAL CASES 

Case I— Side not stated Female, aged sixty-seven, suffered from arteriosclerosis 
Operated on twelve hours later under local anaesthesia, gangrene of foot developed, 
Chopart amputation of foot, good stump In this case, two incisions were made, one in 
the femoral and one in the popliteal Thrombus, forty centimetres long, was extracted 
The low location of gangrene is attributed to the establishment of collateral circulation “ 

Case II— Left femoral Male, aged sixty-six, suffered from arteriosclerosis 
Operated on two hours later under spinal amesthesia, followed by complete circulatory 
restoration Patient was in good health three months later® 

Case III— Right femoral Female, aged forty-one, suffered from cardiac disease 
Operated on sixteen hours after onset of symptoms under local anesthesia There 
appeared to be some partial restoration of circulation Patient died twenty-four hours 
later ® 

Case IV— Left femoral Female, aged sixty-nme, suffered from cardiac disease 
Operated on ten hours after onset of symptoms under general anesthesia Died twenty- 
one hours after operation ® 

Case V— Right femoral Female, aged fifty-two, suffered from cardiac disease 
Operated on ten hours after onset of symptoms under local anesthesia Gangrene devel- 
oped, necessitating amputation, one week later Died thirty-three days after operation 
This patient had symptomsi of an embolus in the same vessel a week before, but the 
symptoms subsided spontaneous!}’’ 

Case VI — Right femoral Female, aged twenty-seven, cardiac Operated on six 
hours after onset of symptoms under local anesthesia, unsuccessfully Died three hours 
later Post-mortem examination showed thrombosis in right common femoral artery up 
to the bifurcation of the aorta and dowm to the external and internal iliacs on the left 
side ® 

Case VII — Right femoral l^Iale, aged thirty-six, w’as operated on for jejunal 
ulcer Third day patient developed symptoms of pulmonary embolism Operated on 
twentj'-four hours later under ether anaisthesia, embolus removed, gangrene developed, 
and amputation w'as done Dissection of leg show’ed thrombus in femoral artery, extend- 
ing to the low’er third of femoral Femoral vein w’as also thrombosed throughout its 
entire length Three j’ears later patient show’ed symptoms of obstruction of the left 
femoral arterj’ and the peripheral vessels of the foot 

Case VIII — Left femoral Female, aged fifty-six, suffered from arteriosclerosis and 
diabetes Operated on tw'enty-eight hours after onset of symptoms under ether anaesthesia, 
follow’ed by gangrene and amputation of leg In this case there w’as no pulsation of the 
vessel after removing the embolus , incision was re-opened and another clot extracted , 
again there w'as no free flow of blood Segment of vessel was then resected, but the 
circulation not restored’® 

Case IX Left femoral Male, aged fiftj’-five , etiology, asthma and hypertension 
Patient was not operated on , developed gangrene of thigh, necessitating amputation ® 

Case X Left femoral Female, aged thirty-nine, cardiac disease Operated on 
under local ansesthesia, six hours after onset, followed by complete circulatory restora- 
tion Died two weeks later from cerebral embolism This patient had an embolus of 
the right femoral, eleven days previously, wduch w’as undiagnosed until gangrene devel- 
oped, necessitating amputation of right thigh * 

Case XI Side not stated Female, aged sixty-four, cardiac Operated on fifteen 
hours after onset, unsuccessfully, under novocaine anaesthesia Gangrene of leg devel- 
oped, died twelve days later, no autopsy® 

Case XII Side not stated Female, aged fifty, suffered from cardiac disease and 
jpertension Operated on tw’enty-four hours after onset of symptoms under novocaine 

st esia Thrombus, ten one-half inches long, milked out from vessel at operation 
Gangrene developed followed by amputation® 
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Case XIII — Left femoral Female, aged forty-seven, operated on for thyrotoxicosis 
Operated on one hour after onset under ethylene anaesthesia, followed by gangrene on 
fourth day Died eight days after operation from secondar3’^ emboli®® 

Case XIV — Left femoral Male, aged sixty, cardiac Operated on twenty-seven 
hours later under local anaesthesia, followed by complete circulatory restoration Patient 
suffered from previous renal embolism Died seven days later from an attack of angina 
pectoris Autopsy showed coronary sclerosis, embolism and secondary thrombosis of the 
femoral artery®’ 

Case XV — Left femoral Female, aged forty-four, cardiac Operated on ten hours 
later under local anaesthesia Gangrene developed, died thirteen days later There was 
distinct popliteal pulsation three hours after operation, which disappeared later on, prob- 
ably through reformation of thrombus “ 

Case XVI — Right femoral Female, aged seventy, cardiac Operated on two hours 
after onset under local anaesthesia Gangrene developed, necessitating amputation of 
thigh Died on the fourth day Dissection of leg showed femoral and profunda free 
from clots Saddle embolus at bifurcation of popliteal into anterior and posterior tibial 
arteries Operated on ten days before for an axillary embolus, followed by complete 
circulatory restoration and function of arm and forearm’® 

Case XVII — Side not stated Female, aged seventy Etiology not stated Operated 
on eleven hours later Anaesthesia not stated Patient developed gangrene and died 
two days later from general arteriosclerosis 

Case XVIII — Side not stated Male, aged sixty Etiology not stated Operated 
on nine hours later , amesthesia not stated Died three days later from septic thrombosis , 
circulation not restored®® 

Case XIX — Side not stated Female, aged thirty-eight , etiology not stated 
Operated on six hours after onset, anaesthesia not stated Died within a month There 
was some partial circulatory restoration® 

Case XX — Left femoral Female, aged sixty-seven, cardiac Operated on under 
local anaesthesia, four hours after onset, followed by complete cure** 

Case XXI — Right femoral Female, aged fifty-nine, cardiac Operated on one 
hour after onset of symptoms under local anaesthesia, followed by complete circulatory 
restoration Died one month later from pulmonary embolism Autopsy showed nar- 
rowing of the artery at the arteriotomy incision, and thrombosis of left extremity® 
Case XXII — Left femoral Female, aged forty-one, cardiac Operated on two 
hours after onset of symptoms Type of anaesthesia not stated Circulation and function 
were restored Had two previous attacks of pulmonary embolism 

Case XXIII — Right femoral Female, aged fortv-two, cardiac Operated on two 
hours after onset of symptoms under local anaesthesia Circulation and function restored 
Six months later patient perfectly well Submitted to two embolectomies during the 
course of fourteen months, with successful outcome *“ 

Case XXIV — Left femoral Male, aged fifty-four, suffered from arteriosclerosis 
Operated on twenty-four hours later, anaesthesia not stated Gangrene and amputation 
of thigh *’ 

Case XXV — Bilateral femoral embolectomy Female, aged sixty-four, cardiac 
Time of operation and anaesthesia not stated Circulation and function restored on both 
sides *’ 

Case XXVI — Right femoral Male, aged forty-eight Etiology, alcoholic ^ 
Operated on twenty-four hours after onset under general anaesthesia followed by gangrene 
and amputation Artery was not incised , pulsation was restored m femoral by massage , 
gangrene, which developed subsequently, may have been caused by displacing the 
embolus downwards *“ 

Case XX VI I — Right femoral Male, aged seventy-three, suffered from angina 
pectoris Operated on two hours later under local anaesthesia, gangrene and amputation 
two days later Dissection of leg showed popliteal and femoral arteries packed with 
red thrombi Patient developed a cerebral embolus later on, from which he recovered® 
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Case XXVIII Right femoral Male, aged twenty-two, cardiac Operated on 

sevenU-two hours later under local anesthesia, followed by gangrene and amputation 
Died three days later, post-mortem examination showed obstructing thrombi in femoral 
artery Femoral vein was also extensively thrombosed 

Case XXIX -Side not stated Male, aged fifty-eight, cardiac Operated on 

seventeen hours after onset, under local anesthesia, followed by gangrene and ampu- 

^^^'°Case XXX —Female, aged thirty, cardiac Operated on under local anesthesia one 
hour after onset of si mptoms Circulation and function restored 

Case XXXI— Right femoral Female, aged sixty-two, suffered from diabetes and 
cardiac disease Embolus followed operation for toxic goitre Operated on four hours 
after onset of symptoms, under local anesthesia, followed by partial restoration of circu- 
lation Five days later she developed an embolus at the aortic bifurcation for which 
she was operated on and died on the following day “ 

Case XXXII —Right femoral lilale, aged fifty-three, cardiac Operated on under 
spinal anesthesia, time elapsed not stated Gangrene developed, necessitating amputa- 
tion Patient died on fifth day Post-mortem examination showed thrombi of both iliacs 
and femoral arteries, with complete obstruction of the lower branches of the mesenteric 
arterj , thrombus of ascending portion of aortic arch 

Case XXXIII— Male, aged sixty-fiAC, cardiac Operated on seven hours after 
onset of disease under local amesthesia Complete restoration of circulation and func- 
tion Had a previous renal embolism Died a cardiac death eight months after 
operation 

Case XXXIV — Left femoral Female, aged sixty-two, cardiac Operated on 
eighteen hours after onset of disease under local ansesthesia Two incisions were made 
in this case, one in femoral and one in popliteal, on account of the thrombus slipping 
down from femoral to the popliteal Circulation and function restored 

Case XXXV — Bilateral femoral embolectomv Female, aged thirty-eight, cardiac 
Operated on sixteen hours after onset under local anesthesia Died twentj-four hours 
later 


Case XXXVI — ^Left femoral Male, aged fift), suffered from cardiovascular 
disease Operated on twelve hours after onset under local anesthesia Patient devel- 
oped gangrene and died 

Case XXX\HI — Left femoral Male, aged fort) -one, operated for ncphrectomv 
Developed an embolus twelve hours after operation Operated on four hours later under 
spinal anesthesia, developed gangrene, died twentj-four hours later Post-mortem 
examination showed embolus in iliac arter) , extending into hj pogastric , no new thrombus 
in renal arterj ^ 

Case XXXVIII —Left femoral Male, aged fifty-six, cardiac Operated on fifteen 
hours later under local anesthesia followed b> complete restoration of circulation and 
function Return of circulation was rather slow but ultimately there was complete 
recover) Discharged well thirty-eight days after operation'^ 

Case XXXIX —Female, aged fifty-six, cardiac Operated on three hours later under 
spinal anaesthesia Patient died twent5'-four after operation following secondar) emboli 
m radial arter) 


Case XL Bilateral femoral embolectomy Female, aged forty, cardiac Operated 
on under general anesthesia, time elapsed not stated Death took place within thirty- 
six hours from secondary emboli 

Case XLI— Right femora] Female, aged sevent) -eight, suffered from cardio- 
vascular disease Operated on twenty-four hours after onset of disease, under novocaine 

developed, died two days later Both legs became affected, 
probably from the extension of the thrombus to the other side " 

Case XLII -Right femoral Male, aged twenty-five, cardiac Operated on four 
later under local anesthesia Circulation was restored Patient well six months 
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Case XLIII — Left femoral Female, aged thirty-two, cardiac Operated on 
twenty-three hours later under local anaesthesia Gangrene developed, necessitating 
amputation Dissection of vessel showed small thorn-like embolus in anterior tibial 
artery 

Case XLIV — Right femoral Female, aged eighty-two, had a previous hemiplegia 
and aphasia Operated on five hours after onset of symptoms under local anaesthesia, 
circulation was completely restored, patient well one year later, able to walk without 
any discomfort ” 

Case XLV — Left femoral Female, aged seventy-seven, cardiac Operated on io8 
hours after onset under local anaesthesia Developed gangrene and died nine days later 
Autopsy showed complete obstruction of femoral, popliteal and tibial arteries” 

Case XLVI — Female, aged fifty-three, hysterectomy operation Operated on seven 
hours later, ansesthesia not stated Gangrene developed to the hip Disarticulation of 
hip-joint performed five days later Died a few hours after operation, no autopsy” 

Case XLVII — Female, aged fifty-six, cardiac Operated on six hours later under 
general anaesthesia Developed gangrene requiring amputation of thigh seven days later ” 

Case XLVIII — Male, aged twenty-nine, cardiac Operated on under novocaine 
anaesthesia twenty-six hours after onset, gangrene developed, amputation three days 
later ” 

Case XLIX — Right femoral Male, aged sixty-five, cardiac Operated on under 
local anaesthesia , time elapsed not stated Complete circulatory restoration Patient 
well three months later , no appreciable atrophy of limb 

Case L — Right femoral Male, aged fifty-two, cardiac Operated on twelve hours 
later under spinal ansesthesia Died three hours later** 

Case LI — Left femoral Female, aged forty-six, operated on for appendicitis 
Embolectomy performed ten hours after onset under general ansesthesia Gangrene 
developed requiring amputation and patient died two weeks later®* 

Case LII — Left femoral Male, aged fifty-six, cardiac Operated on under spinal 
ansesthesia three hours later, gangrene developed, amputation performed Patient left 
hospital in good condition®* 

VESSELS OF the LOWER EXTREMITY — COMMON ILIAC CASES 

Case I — Right common iliac Female, aged thirty Cardiac embolus followed 
hysterotomy operation Operated on ten hours later under novocaine ansesthesia, 
gangrene developed, amputation at mid-thigh performed Died one week later from 
pulmonary embolus® 

Case II — Right common iliac Female, aged forty, suffered from cardiac disease 
Operated on under novocaine anaesthesia forty-eight hours after onset , gangrene devel- 
oped necessitating amputation Death took place ten days later from a pulmonary 
embolus "® 

Case III — Left common iliac Male, aged fifty-three Post-operative course fol- 
lowed a nephrotomy Operated on under spinal ansesthesia, time elapsed from onset of 
symptoms not stated Patient died twelve hours after operation from a pulmonary 
embolus 

Case IV — Left common iliac Male, aged forty-six, suffered from cardiac disease 
Operated on four hours later under local ansesthesia Subjective symptoms disappeared 
at once, but it took several hours for any pulsation to be felt in the popliteal space, 
which might have been due to a contracted femoral artery below the incision The 
circulation and function were restored “ 

Case V — Bilateral common iliacs Male, aged sixty-eight, suffered from cardio- 
vascular disease Patient was not operated on An attempt was made to milk the 
emboli down into the femoral There was no restoration of circulation, patient died 
twenty-four hours later Post-mortem examination showed thrombosis of both femoral 
arteries, indicating the futility of such a procedure®' 
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Case VI —Bilateral common iliacs Female, aged fifty-six, suffered from thrombosis 
of right ihac vein. Patient was operated on but neither the time elapsed after the onset 
of disease nor the anesthesia is stated Died seven hours later from cerebral emboli 
This is probably a case of paradoxical embolism following thrombosis of the righ 

iliac veins i 

Case VII —Bilateral common iliacs Female, aged thirty-two Etiology, time 

elapsed between onset of symptoms and operation not stated Operated on under spinal 
ansesthesia, developed gangrene, died three days later Post-mortem examination 
showed thrombi in femoral and tibial arteries on both sides and also pulmonary 
embolus " 

C\SE VIII— Right common iliac Male, aged thirt>-one The only etiology stated 
is that the patient had malaria four years before Time elapsed not stated Operation 
performed under spinal ansesthesia followed bj' complete circulatory restoration There 
\vas some peripheral circulatory disturbance in the left leg some weeks later which 
improved under conservative treatment One month after that obstructive symptoms 
developed on the operated side, re-operated, constriction relieved followed by complete 
cure 

Case IX — Side not stated Female, aged forty-four Etiology, eclampsia gravi- 
darum Operated on ten hours later under local anccsthesia followed by complete 
restoration of circulation There was no distinct discoloration to be seen and patient 
was able to lift her leg and move both foot and toes before the operation, indicating 
that there might not have been a complete obstruction of the blood-vessel lumen ■‘® 

Case X — Bilateral common iliac embolectomy Female Age, time elapsed and 
anaesthesia not stated Bilateral common iliac embolectomy at the same sitting was done 
through an abdominal incision with perfect result and complete recovery, except for 
some muscle weakness in one leg This patient is walking around and doing all her 
w ork sev eral months after her operation “ 

Case XI — ^Right common iliac Female, aged thirty-five, cardiac disease Operated 
on under spinal anajsthesia supplemented by general nine hours after onset Complete 
recovery, patient well four months after operation*' 

Case XII — Right common iliac Male, aged thirty-eight, septic endocarditis 
Patient was not operated on, died eight days later Post-mortem examination showed 
clot completely obstructing right common ihac There was no gang) ene Circulation 
probably carried on through an anastomosis existing between terminal branches of 
internal mammary and the lumbar arteries, also through the circumflex and abdominal 
branches from the femoral “ 

Case XIII — Left common iliac Female, aged fifty -two, cardiovascular disease 
Operated on under spinal anesthesia eight hours after onset of symptoms , developed 
gangrene and died two days after operation ^ 

Case XIV ^Right common iliac Female, aged thirty-five, cardiac Operated on 
under local anaesthesia seven hours after onset There was a partial circulatory restora- 
tion Twenty-five hours later patient was re-operated for embolus of left femoral 
Grew progressively worse and died ten hours after second operation Author states that 
circulation in right leg and foot remained good “ 

Case XV Left common iliac Female, aged thirty-five, suffered from cardiac 
isease and bacterial endocarditis Cerebral embolus one week before Operated on 
under spinal ansesthesia ten hours later No restoration of circulation , gangrene devel- 
oped, and patient died several days later from secondary emboli in right popliteal and 

brain Patient was very ill at time of operation Question wisdom of any intervention 
in such a case“ 

Case XVI —Side not stated Female, aged fifty-three Etiology not stated Oper- 
ated on tw'enty hours after onset followed by partial restoration of circulation Developed 
popliteal embolus several days after Died twelve days after first operation “ 
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Case XVII — Side not stated Female, aged thirty-eight Etiology not stated 
Operated on siv hours after onset Developed gangrene and died within a month “ 
Case XVIII — Bilateral common iliacs Female, aged thirty-four, cardiac Operated 
on nine hours later under local anjesthesia follo\ved by partial restoration of circulation 
Good circulation on left leg, fair on right, which was probably carried on through the 
collateral branches Died four months later from hemiplegia ■“ 

VESSELS OF THE LOWER EXTREMITY POPLITEAL CASES 

Case I — Right popliteal Male, aged thirty-nine The embolus followed a bullet 
wound in lung Operated on under local anaesthesia twelve hours later Gangrene 
developed, patient died on the fourth day from pneumonia The arterial clot contained 
a fragment of lung tissue at its apex “ 

Case II — Right popliteal Female, aged fifty-four, suffered from diabetes, cardio- 
vascular disease and hypertension Operated on eighteen hours later under general 
anassthesia and died fifty minutes after operation " 

Case III — Left popliteal Male, aged sixty, suffered from syphilis and arterio- 
sclerosis Operated on eighteen hours later under novocaine anaesthesia followed by 
gangrene and amputation Died six months later" 

Case IV — Right popliteal Female, aged forty-eight, suffered from Graves’ disease 
and typhoid fever Operated on three hours after onset under novocaine anaesthesia 
Circulation was restored and patient discharged well one month after operation “ 

Case V — Right popliteal Female, aged forty-two , cardiac disease and previous 
cerebral embolism Operation performed twelve hours after onset under local anaesthesia 
Circulation was restored, patient well several months after operation 

Case VI — Male, aged fifty-eight, suffered from cai diac disease Operated on nine 
hours after onset, anaesthesia not stated Circulation was completely restored Three 
months later there was good pulsation on the affected side , patient died four months later 
from secondary emboli 

Case VII — Right popliteal Female, aged fifty-four, suffered from a streptococcus 
blood-stream infection Operated on under spinal anaesthesia twenty-four hours after 
onset of symptoms, gangrene developed necessitating amputation of thigh Died four 
months later , cause was not given “ 

Case VIII — Female, aged sixty-three, suffered from cardiac disease Had an attack 
of hemiplegia two days previously Time of operation is not stated Type of anaesthesia, 
local Circulation was completely restored'® 

Case IX — Left popliteal Female, aged sixty, suffered from thyrotoxicosis Oper- 
ated on three hours after onset under local anaesthesia Gangrene developed , amputation 
was done Died four days later from pneumonia 

Case X — Left popliteal Female, aged sixty-eight History of thyrotoxicosis , 
while recuperating from a nephrectomy operation developed symptoms of popliteal 
embolism Expectant treatment applied, no operation, circulation was restored through 
collateral anastomotic branches 

Case XI — Left popliteal Male, aged thirty-six, cardiac Operated on forty-eight 
hours later under nitrous-oxide gas anaesthesia An unsuccessful attempt was made to 
extract the embolus but gangrene developed and amputation above the knee was done 
Dissection of vessel showed a saddle thrombus at the bifurcation of the popliteal into 
the anterior and posterior tibial vessels Patient well today “ 

Case XII — Male, aged sixty-three Etiology is not given Operation performed 
twelve hours later , anaesthesia not stated Complete restoration of circulation and 
function ® 


VESSELS OF THE LOWER EXTREMITY — ^ANTERIOR AND POSTERIOR TIBIALS 

Case I — Bilateral Female, aged twenty-four, suffered from puerperal sepsis and 

venous thrombosis She was not operated on, developed gangrene in both legs This is 

428 



ARTERIAL EMBOLECTOMY 


a case of paradoxical bilateral embolism Post-mortem examination showed a thrombosis 
of iliac and renal veins “ 

Case II— Male, aged fortj-four Etiolog}^ and anaesthesia not stated Operation 
performed three hours after onset followed by complete restitution of circulation and 

function ^ 


VESSELS OF THE LOWER EXTREMITY INTERNAL AND EXTERNAL ILIAC 

Case I— External iliac Female, aged thirt}^-five, suffered from cardiac disease and 
bronchopneumonia Operated on (time not stated) under local anesthesia, followed by 
partial restoration of circulation Gangrene confined only to the toes There was an 
improi ement in circulation and relief of pain Died t\\ o weeks later of infection as 
result of a burn No extension of gangrene to leg^“ 

Case II— Left external iliac Female, aged forty-four, cardiac Not operated on, 
gangrene of left leg Died twelve dajs later Autopsy showed embolus left external 
iliac and femoral , ball thrombus of left auricle ® 

Case III— Left external iliac Male, aged fortj -eight, cardiac Operated on two 
hours after onset of symptoms under no\ocaine amesthesia followed by complete cure 
Patient had an embolus lodged in the right femoral several w'eeks previously w^hich was 
followed by gangrene necessitating amputation “ 

Case IV — Right external iliac Alale, aged forty-seven, cardiac Operated on 
twenty -six hours later under ether ansesthesia, gangrene developed, died one week 
later 

Case V — Right external iliac Male, aged forty-one, cardiac Operated on three 
hours later under general anaesthesia Patient w'ell Six months later developed cerebral 
embolus , improi ed “ 

Importance of Early Operation — The importance of early operation is 
well illustrated in the accompanying Table VIII Out of twenty-nine cases 
which were operated on between one and four hours, the circulation was 
restored in eighteen (62 per cent ) , partial circulator}’^ restoration w^as ob- 
tained in three, seven developed gangrene, and one died immediately after 
operation before gangrene had a chance to set in 

In eighteen cases that w^ere operated on betw^een four to eight hours, there 
was complete restoration in nine ( 50 per cent ) , partial restoration in three , 
five developed gangrene, and one died immediately after operation 

Of twenty-four cases operated on betw^een eight and tw’^elve hours, there 
w ere six complete restorations , one partial , ten developed gangrene necessi- 
tating amputation, nine of wdiich subsequently died , and seven died soon 
after operation 

In nineteen cases that w'^ere operated on betw^een tw'^elve and twenty-four 
hours, the circulation was restored in four (21 per cent ) 

There is no authentic case of complete circulatory restoration in the 
affected vessel of the low^er extremity that w^as operated on forty-eight hours 
after the onset of the disease In those vessels of the upper extremity 
operated on successfully forty-eight hours after the onset of the disease, the 
circulation was probably restored through collateral branches 

The case of an embolus supposed to have lodged in the radial artery 
seyeral days or wrecks before the operation bears out this point “Clot was 
removed from the lowermost portion of the radial artery, patient made a 
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slow but progressive recovery, perfectly well one year later” Presumably, 
in this case, there was no circulatory restoration in the lumen of the radial 
artery The circulation in the arm and forearm must have been restored 
through collateral branches 


TABLE VIII 


Operative Results of Total Number of Cases in Hours 


Hours 

Com- 

plete 

Res- 

toration 

Living 

Com- 

plete 

Res- 

toration 

Sub- 

sequent 

Death 

Partial 

Res- 

toration 

Living 

Partial 

Res- 
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Sub- 

sequent 

Death 

Gan- 
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Ampu- 

tation 

Living 

Gan- 
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Sub- 
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Death 

Death 
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Opera- 
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I- 4 hrs 

13 

5 

1 

2 

2 

5 

I 

29 

4- 8 hrs 

7 

2 

I 

2 

I 

4 

I 

18 
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5 

I 

I 


I 

9 

7 

24 

12- 16 hrs 

2 

I 
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1 

I 

6 

16- 20 hrs 

I 



I 

I 

1 

I 

5 

20- 24 hrs 





4 
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8 

24- 28 hrs 


I 



2 

I 


4 

28- 48 hrs 

2 




I 

I 

I 

5 

48-108 hrs 





I 

2 

I 

4 

Several days 

I 







I 

Time not 









stated 

8 



I 


4 

3 

16 

No operation 




3 

2 

4 


9 

Totals 

39 

10 

3 

10 

15 

36 

16 

129 


These percentages of cures are still further reduced by the number of subsequent deaths, 
either during the patients’ stay in the hospital or after their discharge, as will be shown 
later in the text 


Are the operative results with relation to time in any way affected by 
the etiolog)'- of the disease^ It would be reasonable to expect that in cases 
where the arterial embolus is purely of cardiac origin, not associated with any 
disease of the blood-vessel walls, that the operative results would be much 
more satisfactory — ^the time element being the same — than m those cases 
complicated by advanced arteriosclerosis Similar results would be expected 
between purely cardiac cases and those associated with thyrotoxicosis, dia- 
betes, syphilis, post-operative conditions, etc Unfortunately, the numerical 
ratio between the two types of cases is such that comparative statistics may 
not he of much value 

Analyzing the time element with reference to the etiology in this group 
of cases, we find that out of thirty-eight cases of purely cardiac origin, which 
were operated on between one to twelve hours, twenty-one (55 per cent ) 
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were followed by complete circulatory restoration, two improved, seven 
developed gangrene, and eight died soon after operation before gangrene 

set in j 1, 

In twenty-one cases in which the cardiac condition was associated with 

other diseases, such as arteriosclerosis, thyrotoxicosis, diabetes, etc , which 
were also operated on between one to twelve hours, in seven (33 1/3 
cent ), there was complete circulatory restoration, two are listed as improved 
but died within a few days after operation, eight developed gangrene re- 
quiring amputation, seven of which terminated fatally, and four died im- 
mediately after operation 

Between twelve and twenty-four hours m the purely cardiac group, we 
find eight cases, of which two (25 per cent ) were cured, three died follow- 
ing gangrene and amputation, and three died soon after operation before 
gangrene set in; while in the other group, operated on within the same 
hours, there are five cases, in which one (20 per cent ) was cured, three 
developed gangrene followed by amputation, and one died soon after 
operation 

In resume, we may say that out of forty-six purely cardiac cases, operated 
on between one to twenty-four hours, we have twenty-three (50 P^r cent ) 
total cures, ten (21 7 per cent ) developed gangrene, four of which survived 
and SIX died, two had partial circulatory restoration, and eleven died soon 
after operation The total number of deaths was seventeen (37 per cent ) 
Of the twenty-six cases whose etiology was other than cardiac, operated 
on between one to twenty- four hours, eight (307 per cent) were cured; 
eleven (42 per cent ) developed gangrene followed by amputation, of which 
four survived and seven died, two improved but died subsequently, and five 
died soon after operation The total number of deaths was fourteen (53 8 
per cent ) 

It may not be entirely fair to draw definite conclusions from these two 
groups of comparative end-results, since the number of cases of the first 
group (cardiac) almost doubles that of the second group, and also because it 
is difficult to make a definite distinction m some cases as to the predominat- 
ing etiological factor, such as cases of thyrotoxicosis with advanced cardiac 
involvement, or advanced arteriosclerosis with definite heart lesions, etc 
Ultimate End-results — In analyzing the ultimate operative end-results m 
this series, we find that out of 119 operated cases, forty-nine, or 41 i per 
cent , were followed by complete immediate post-operative circulatory restora- 
tion Thirty of these forty-nine cases which were followed up for a period 
varying between three months and one year showed the following results 
SIX were alive and well three months after the operation, seven were living 
(presumably in good condition) four to six months after operation, and 
four were alive and well one year later Thirteen of these patients died 
subsequently from secondary emboli, during a period varying between two 
days and eight months In other words, thirteen, or 26 5 per cent , of suc- 
cessfully known operated cases, died soon after the operation from secondary 
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emboli It IS only fair to assume that if the end-results were followed m the 
remaining nineteen cases, the same percentage of subsequent deaths would 
probably be obtained, which would give us a total number of eighteen, or 
36 7 per cent , of subsequent deaths in those cases in which there was com- 
plete post-operative circulatory restoration This would reduce our per- 
centage of ultimate operative recoveries from 40 8 per cent to 25 8 per cent 
Of the thirteen cases in which there was only partial restoration of circu- 
lation, ten died shortly after the operation, either during their stay at the 
hospital or several weeks later, from secondary emboli, during a period 
varying between one day and four months after operation Of the three 
remaining cases, one died (cause not given) and two were alive and well 
one year later In both of these, the embolus was in the brachial artery 
One may question whether some of these cases included in this group 
of partial circulatory restoration and some cases included in the group of 
complete circulatory restoration which died within forty-eight hours after 
operation, should be included m these two respective classifications, since 
insufficient time elapsed from the time of operation and death of the patient, 
to form a definite conclusion as to the degree of circulatory restoration But 
they are so classified by the respective surgeons and we have no other alterna- 
tive but to include them as such m our classification 

Of the nine cases not operated on, we find that m three there was partial 
restoration of circulation followed by subsequent death The partial circu- 
latory restoration in these cases can be explained only on the basis of col- 
lateral circulation The other six cases developed gangrene requiring 
amputation, m four of these there was a fatal termination 

Collateral C-iiculation — How much of the circulatory restoration is due 
to establishment of collateral circulation^ 

In a study of a little over 6,000 post-mortem examinations, BulB^ found 
fifteen cases of arterial emboli supposed to have lodged in some of the largest 
vessels in the body — such as the aorta, common iliacs, femoral and axillary — 
days and even Aveeks before the death of the patient There was no history 
of gangrene prior to the patient’s death in eight of these cases This is 
explained by the supposition that the embolus may not have been of sufficient 
size to cause complete circulatory obstruction in those vessels Collateral 
circulation may also have been established m some of the cases where the 
obstruction was complete 

That the extent and intensity of circulatory disturbance is not always 
commensurate with the location and size of the embolus is illustrated by the 
case reported by Perman 

Embolus at Aoihc Biftu cation — Female, aged thirty -seven, cardiac decompensation, 
aggravated by eight months’ pregnancy Attempt to relieve obstruction by a bilateral 
arteriotomy in both femoral and iliac arteries Patient died three days after operation 
Autopsy showed obstructive thrombus, one and one-half inches long, at aortic bifurcation 
Gangrene of left leg and right foot He stresses the fact that there was some circulation 
of the lower extremities, almost to the knees, since the gangrene was limited to only that 
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area and this could have been earned on only through some collateral circulation, after 
the embolus had lodged in the aorta 

The extent of gangrenous changes in forty-two cases of obstruction of the lowermost 
portion of aorta by a thrombus or embolus, as observed by Hesse“ in a post-mortem 
study of seventy-two cases, is as follows no gangrene, seven, one foot or less, five, 
one leg (below knee), six, both legs (below knee), three, the whole of one extremity, 
eleven , both lower extremities right up the thigh, ten 

Perman demonstrated by rontgenograms that “after double ligation and division of 
the femoral below the origin of the profunda femoralis, injection of lipiodol into the 
deep femoral entered the common femoral above the popliteal and its branches 

A Lemierre and R Duruy™ report a case of complete common iliac obstruction 
(proven by autopsy) occurring eight days before patient's death, without any visible 
circulatory disturbance The circulation could not have been carried on through the 
collateral anastomosis of the branches of internal iliac He believes that in this case 
the circulation was carried on between the terminal branches of internal mammary and 
the lumbar arteries on one hand, and on the other hand between the circumflex coming 
off the external iliac and subcutaneous branches coming off from the femoral It is also 
probable that there was incomplete obstruction and subsequent canalization in the 
thrombus to permit a certain amount of blood to go through, which, in addition to 
the blood derived from the collateral branches, was sufficient to maintain the circulation 
of the hmb Circulatory restoration, in their opinion, may be m many instances due to 
the establishment of collateral circulation “Where there was a complete breakdown 
of the circulatory apparatus, the restoration of circulation was very seldom attained, even 
if the operation was performed early (six to twelve hours) ” 

M J FioIIe” describes the extraction of an iliac embolus almost one month after 
the initial onset of pain Two clots were extracted from the iliac artery through an 
incision made in the femoral Blood did not flow freely and there was only faint 
arterial pulsation after the incision was closed, and even that disappeared completely 
at the end of the operation In spite of that, there was only a small area of dry gangrene 
on the external surface of foot, several weeks after operation The only logical con- 
clusion in this case would be that a collateral circulation was established immediately 
after the onset of the obstruction 

Leriche‘® believes that most of the beneficial results obtained in the arterial embo- 
lectomies are due to the sympathectomy operation, which is practically done during the 
artenotomy procedure 

Further proof that collateral branches play a most important part m the 
reestablishment of the circulation, particularly m the vessels of the upper 
extremity, may be adduced from a study of the end-results in ten cases of 
embolectomies performed on the vessels of the upper extremity There was 
good circulation in all, but no brachial or radial pulsation could be felt, nor 
could any blood-pressure reading be obtained in the aflPected arm weeks and 
months after the operation, although the circulation was well maintained in 
all The vessels affected m this group were one subclavian, two axillary, 
four brachials, and one radial In two of these cases (brachial) no operation 
was done In spite of that, the circulation was spontaneously restored 

Prognosis —The prognosis depends largely on the presence or absence of 
embolism m other organs, the artery involved, whether the embolism is 
unilateral or bilateral, the height and extent of arterial obstruction, the stage 
o cardiac involvement, the condition of the vessel wall, and, most important 
of all, the time elapsed between the onset of the disease and time of operation 
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We must bear m mind that the embolus is only a link in a chain of serious 
multiple cardiovascular sequelae, constantly threatening the health and life 
of the patient, and while the operative results are far from ideal, much suffer- 
ing may be spared and many limbs and even lives may be saved, by prompt 
intervention and careful surgical technic Better post-operative results can 
be obtained only by a wide dissemination among the general practitioners of 
the cumulative surgical experience gathered from a large group of cases, so 
that the practitioner may become thoroughly familiar with the various clinical 
aspects of this condition Nothing can be gained from any other form of 
treatment Procrastination inevitably results in gangrene — with all its 
associated sequelae — sepsis, amputation, and, in many instances, death 

CONCLUSIONS 

(r) Early recognition and prompt surgical intervention give best results 

(2) The operation should be done under regional or spinal anaesthesia 

(3) Much better results are obtained in operations on the vessels of the 
upper extremity than those of the lower 

(4) Collateral circulation plays a very important part in the restoration 
of circulation, particularly m the vessels of the upper extremity 

(5) Secondary emboh, or coexisting emboli, at time of operation, con- 
tribute largely to the high mortality 

(6) Careful search should be made for other obstructive emboh or 
thrombi, above or below the primary embolus, before the incision in the artery 
IS closed 

(7) Advanced arteriosclerotic changes do not necessarily contra-indicate 
the operation, but the prognosis is not favorable even when the operation is 
done early 

(8) It IS doubtful whether the operation is indicated or justified in those 
patients who are suffenng from a severe exacerbation of a subacute endo- 
carditis, running a septic temperature, with a history of previous or associated 
embolic deposits Very little may be gained from the operation in such 
cases 

(9) Embolectomy is the only definite surgical therapeutic measure known 
to us at present for the relief of sudden circulatory obstruction by embolus 
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THE REDUCTION OF FRACTURE OF THE NECK OF THE 
FEMUR WITH CARL P JONES TRACTION SPLINT 

By Meyer J Kutisker, MD, and John H Mhlholland, MD 

OF New York, N Y 

FROM THE THIRD (NEW YORK HNHEHSITl) SCRQICAL DU ISION BEI LE\ UE HOSPITAL DR ARTHUR M « RIGHT, DIRLCTOR 

Fracture of the neck of the femur is difficult to treat because of the 
age group in which it occurs Accurate reduction and a long period of 
time are required The inability of many of the group to withstand the 
hardship of constant prolonged traction and suspension, or confining reten- 
tive plaster bandages, has defeated many fine reductions and well-conceived 
methods In Februar}'-, 1932, Carl P Jones^ published a report describing 



Fig I — Jones splint applied (Courtesy of Martin Manufactur 
ing Co , Ltd ) 

a special traction splint designed to secure accurate reduction, sufficient im- 
mobilization, and freedom from the confinement so injurious to these old 
people The splint utilizes the principle of traction against the well leg 
We have used this splint in a senes of cases and wish to make a pre- 
liminary report of the reductions obtained by its use Insufficient time has 
elapsed to permit us to draw conclusions concerning final results 

The splint is attached to plaster-of-Paris bandages encasing both legs 
from below the knee It consists of a traction barrel with two side arms for 
attachment to the bandages The arm which is attached to the injured leg 
^ Jones, Carl P California and Western Medical Journal, February, 1932 
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fracture of neck of femur 

IS movable on a screw and exerts the tractton The arm which is attached to 
the sound leg is fixed and exerts the counter-traction (Fig i ) 

The bandages are applied with extreme care to avoid pressure The leg 
IS covered with a single layer of cotton wadding, four strips of one-quarter- 
inch thickness felt are cut in lengths to cover the lateral and medial surfaces 
of the leg, the instep, and the heel, and bound to the leg with gauze bandage 
(Fig 2 ) Four plaster-of-Paris bandages, six inches in width, are used to 
encase the leg from below the knee to the toes Internal rotation of the 
thigh IS then obtained to a sufficient degree to return the great trochanter to 
Its normal level The splint is then applied with both lower legs m internal 




/ 




Fig 2 — Preliminary protective dressing to legs (Courtesy of 
Martin Manufacturing Co , Ltd ) 

rotation This prevents flexion of the knee After the plaster has hardened 
traction is exerted until reduction has been effected This is determined by 
X-ray 

The only anaesthesia we have used is one-quarter gram morphine There 
IS some discomfort experienced when the thigh is being rotated, rarely any 
while traction is being applied 

The advantages we have found m the use of the splint are 

(1) Exact reduction is obtained with regularity and ease No anaesthesia 
IS required and little discomfort is experienced by the patient Operating 
room or hospital equipment is not necessary 

(2) Patients are comfortable immediately They may sit up or use a 
wheel chair 5 short time after reduction Nursing care is simpler and easier 

The danger of pressure sores and pulmonary complications is reduced to a 
minimum 
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(Casi IV ) Iiitncipsuhr fncliirc of flic neck of the fcmiir (A) Before reduction (U) Aftci reduction 
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(3 j All parts of the bod} except the lo\\ er legs and leet are exposed and 
accessible for ph} siotherapy 

(4) Expense to the patient is greath reduced by the elimination of operat- 
ing room anesthesia and prolonged hospitalization 

In all ^\e ha^e treated ten cases with this method and e\er} case ■\\as 
satisfactonh reduced X-raxs before and after reduction in four of our 
cases are here reproduced 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD JANUARY 25, 1933 
The President, Dr. John Douglas, in the Chair 

MELANOMA OF FOOT WITH INGUINAL METASTASIS 

WELL NINE YEARS 

Dr Frank E Adair reported the case of a man, aged thirty-seven yeais, 
first seen about May i, 1924, on account of a bulky mass 111 the right 
inguinal and femoral region The past history was unimportant His 
present illness began a few months before when he noted m the groiil a 
hard tumor which continued to grow There was no definite pain — only 
this feeling of fullness and pressure He saw a physician who located a 
small mole on the dorsum of the right foot The man remembered having 
injured the mole a few months before the mass was noted in the groin The 
general physical examination was negative except for the presence of a 
small, elevated, black, ulcerating lesion one centimetre m diameter on the 
dorsum of the right foot situated about three centimetres posterior to the 
metatarsal-phalangeal joint of the third toe The area of Scarpa’s triangle 
as well as the inguinal region was occupied by a bulky mass which was 
composed of smaller, discrete, rubbery masses, so characteristic of melanoma 
On account of the size of the groin mass, it was felt that the opportunity to 
effect a cuie was meagre As the metastasis had taken place by the lymphatic 
route rather than by the blood-stream, there was still an opportunity to cure 
the disease Rectal examination revealed no enlarged palpable nodes along 
the course of the iliac vessels The chest plate was negative May 29, 1924, 
a radium pack of 10,000 niilhcurie hours was placed over the groin mass , 
and at that time a radium placque of 1,260 millicurie hours was applied 
to the original lesion of the foot On June 4, 1924, a generous excision was 
made of the foot lesion Skin and subcutaneous tissues were removed down 
to the extensor tendons Into this wound were placed four radon seeds 
The skin was then undermined and the wound partially closed At that 
time in the inguinal and femoral regions a very radical extorpation of the 
mass zvith its ovei lying skin was made The nodes were closely adherent 
to the femoral vessels A few nodes were removed from the femoral canal 
The inguinal canal was opened but no node': were found along the cord 
Some radon seeds were placed along the femoral vein and artery in the 
femoral canal, beyond where one could reach by dissection, hoping to estab- 
lish a barrier about the vessels against any extension of the disease by 
this route Twelve seeds were thus scattered through the inguinal and 
femoral areas The wound was closed with great difficulty — in fact, only 
by flexing the thigh on the body It was nearly a year before the patient 
was able to fully extend the thigh He leaned forward in walking during 
that period ^ ^ 

In this case it is felt that the amount of irradiation received before the 
operation is not nearl}:^ so much a factor concerned with the cure as the 
combination of radical surgery together with the interstitial implanting of 
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radium along the femoral -vessels Experience has shown that the amount 
of radium (10,000 milhcurie hours) deluered b} the pack effects verj little 
change in the course of a melanoma !Much more irradiation is required 
to influence this tumor One ma\ see toda} under intense irradiation two 
t>pes of changes taking place, one is the loss of the black pigment and the 
other is a diminution and rarely a complete disappearance of the lesion 
The latter is extremel}' rare There are 323 cases of melanoma in the 
Memorial Hospital since 1916 A stud} of melanoma made on his service 
two }ears ago re^ealed that of those treated b} external irradiation (radium 
pack and X-ra}s) onl} 25 per cent responded b} improvement He, there- 
fore, jet considers melanoma a disease to be treated principally by surgerj , 
although interstitial radon and luteusc external irradiation are suggestive 
of being of v^alue in treating this highlj malignant disease Of the sixtj-four 
cases activelj coming to the dime, tw entv^-four have been under treatment 
three } ears or more There are one ten-v ear case three nme-j ear cases, tw 0 
sev en-v ear cases, tw o six-j ear cases, four five-) ear cases four four-} ear cases, 
and eight three-) ear cases Twelve, or 18 per cent of these are living five 
years or more Of the total group of 323 cases there are tvventy-seven cases 
(83 per cent ) who lived over five jears But as the) have had many more 
fresh untreated cases during the past two or three jears, his impression is 
that the) vv ill run a higher percentage of cures than 8 3 per cent There were 
twenty-five cases admitted to the service during 1932 

The disease is not so hopeless as is generally believed Dissemination 
occurs by neglect on the part of the patient as well as ill-advnsed methods 
of treating the original lesion by barbers, chiropodists, physicians, and occa- 
sionallv surgeons Having once taken on the quality of growth it is a 
delicate problem to work out the best type of therapj Full)' half the cases 
that come to his clinic come with recurrent local or metastatic disease, and, 
as a rule, this half are usually dead within one or two 3 ears Dissemination 
IS by tw o routes — first the blood-stream route, in which instance ) ou rarely 
ever get a cure, secondlv, the lymphatic route, where all the cures of this 
disease occur after dissemination has taken place 

The way to cure melanoma is by careful local remov'al before the time 
w hen the black mole has taken on rapid grow th — in other words, prophylactic 
cancer surgerv 

THE SLOW COURSE OF A CA.NCER OF THE BREAST 
IN AN ELDERLY PERSON 

COVERING A THIRTEEX-\EVR PERIOD 

Doctor Adair presented a woman, sixty-four 3 ears of age, who came 
to ^lemonal Hospital June 14 1922 At that time she stated that she had 
noticed a flattening and an elevation of the right breast for a penod of two 
3'ears During this time the nipple had retracted She vv as a woman whose 
tissues appeared older than her 3 ears There was marked arthritis de- 
formans, the hands show ing ulnar deflection on the wrists The right breast 
was elevated and shrunken, its nipple was retracted (Figure i ) Just 
beneath the nipple was a small area of induration not over one centimetre 
m diameter This small tumor was very' hard There were no enlarged 
axillarv or supraclavicular nodes The chest plate revealed evidence of an 
old tubercular infection which was healed At the time that she came Doctor 
Adair made the following note "This is the tjpe of case in which I think 
we will get a good result either with surgerj or X-raj' because she has a 
ver) slow metabolic rate as evidenced bv the tjpe of her tissue and bj' the 
premature ageing” She received during 1922 one low -voltage X-raj treat- 
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ment Dunn? 1923 she received two very mild X-ray treatments In 
September, 1929, she received one high-voltage treatment over the breast and 
m July 1932; she received her last X-ray treatment No one of these treat- 
ments waV of sufficient strength to very perceptibly change the course of 
the disease The strongest X-ray treatment which she received was the 
one in 1932 which was not of sufficient strength to cause an erythema, it 
being only 600-r units The mild treatments which she received may have 
influenced the disease very slightly, but by experience they know that the 
amount received influences cancer only to a minimal degree He theretore 
presented this case as one in which the normal body resistance against the 
invasion of a low grade carcinoma has been observed over a period of 
eleven years but the duration of which disease has been known to the patient 



Fig 


I ^Appearance of the breast of woman when she first came to the 
hospital in 1922 


for at least thirteen years During the course of the years the breast became 
more atrophic, more elevated and eventually completely disappeared, so that 
in June, 1929 (Fig 2) the appearance of the right chest-wall was that of 
a P^^son who had had a mastectomy performed, following which a skin graft 
had been done There was a complete absence of the pectoral muscle at 
this area , one could palpate the ribs, which seemed to he immediately beneath 
the skin In the centre of this area was the tiny nipple At that time there 
was one small tender node in the right axilla but it was not definitely 
carcinomatous The chest plate and the supraclavicular region were still 
negative A few months later there were two or three small nodules situ- 

removcd, the pathological 
report stated breast carcinoma, rather inactive — in scar tissue Fibro- 

frnm” tiF? apparently progressed slowly She was away 

the city and was not seen again until 1932 — nearly two years— at 
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which time we found that there had been some increase m the size and 
the number of the peripheral nodules (Fig 3 ) The disease, however, 
was still limited to the chest-wall The X-ray plate of the chest on March 28, 
1932 re^ealed no evidence of metastasis At the present time she is in 
about the same general condition and, as far as we can tell, has a very 
small amount of carcinoma present, w'hich process seems to be localized in 
its original area on the chest-w'all 

The remarkable course that this case has taken could be explained on 
tw'o grounds In the first place, it is a very low^ grade t3fpe of fibro- 
carcinoma The carcinoma cells are few^ in number and are imprisoned in 
the dense fibrous tissue wdiich permits of little opportunity for infiltration 
and dissemination In the second place, the patient has such a low^ metabolic 
rate and the cells m general have such a poor opportunity for nourishment 
that the tumor bed is not as conducive to rapid growdh as most carcinomas 



Tig 2 Tig 3 

Fig 2 — \ppeinnce of the chest t\all after there had been complete spontaneous atrophy of the right 
breast The tinj nipple shows in the center of the area (June, 1929 ) 

Fig 3 — Appearance of the lesion March 28 1932 The area is much the same as in Fig 2 

except that there has been some nodulation and growth in the skin below the original breast There 
IS no evidence of the disease in the axilla, supraclavicular or chest The process is confined eiitirelv 
to the chest wall 

Dr John Douglas referred to a case showm before this Society by 
the late Doctor Kammerer about fourteen or more years ago The patient 
w'as an old woman wuth an atrophic sciirhous carcinoma of the breast The 
tumor had been present for thirteen years and was no larger than twm to 
three centimetres in diameter This was before X-ray therapy had been 
perfected and the discussion w'as wdiether or not to operate on that breast 
There are cases where not only is the patient elderly but one finds a type 
of growth wdiich increases slowdy m size and in which there is little or no 
tendenc}' to metastasis 


LTMPHCEDEMA OF THE ARM 

Doctor Adair presented a w'oman, forty-nine years of age, wdio first 
came to the Memorial Hospital Ma} 27, 1929 Five years previously she 
had a radical mastectomy performed in the Panama Canal Zone for a 
carcinoma The pathological report which she brought w'as “fibro-adeiio- 
caremoma ’ Following the operation, she received some X-ray treatments 
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When admitted to the Memorial Hospital, ho^vever, the skin over this area 
revealed no evidence of intense treatment Examination showed a fullness 
near the scar but it was thought that no definite recurrence was present 
There was no axillary or supraclavicular disease The liver was not enlarged 
X-ray plate of the chest revealed no metastasis Her right arm and hand 
were greatly enlarged One year previously it had been similarly enlarged 
The forearm and hand had many pustules present Between the fingers were 
excoriated, red elongated areas, and some of the interphalangeal spaces 
were split’ It was the typical appearance of multiple infections and lym- 
phangitis, that so frequently accompany elephantiasis MHien she accidentally 
pricked her hand or arm with a pm, it would dram serum for three or 
four days before the prick wound would heal Periodically she experienced 
chills and fever as a result of the infection of the arm and hand Fre- 
quently the red streaks of lymphangitis were present The arm was heavy 
at all times , but especially heavy and painful during these attacks 

111 April, 1930, right supraclavicular nodes appeared These were treated 
by a radium pack of 16,000 millicurie hours The nodes had disappeared by 
July, 1930 , . , 

October 17, 1930, on account of the recurring attacks of dermatitis and 
1} mphangitis, it was decided to do a modified Kondoleon operation on the 
forearm This operation w^as chosen because experience in doing Handley’s 
lympliangioplasty had met wath little encouraging results, as w^as also true 
of the classical Kondoleon or the Sistrunk modification of it An incision 
was made on the volar surface of the forearm extending from the wrist 
to the cubitus The subcutaneous tissues were widely undermined and dis- 
sected dowm to the deep fascia, including a good-sized wudth of the latter 
The fascia was tense, bulging and very thick, as is so characteristic of the 
deep fascia in these cases The subcutaneous tissues w'-ere much thickened 
and rather dense The muscles were separated by blunt finger dissection 
downi to the bones and interosseous space of the forearm, in an attempt 
to establish communication between the superficial and deep lymphatic 
channels Another incision w'as made on the inner aspect of the upper arm 
extending from the cubitus to the posterior axillary fold Here also the 
subcutaneous tissues and deep fascia were wndely excised Blunt dissection 
was employed to the depths of the humerus An incision w’^as made under 
the posterior axillary fold and through this the finger was swept over the 
light scapula posteriori}^ in order to dram the arm in the post-scapula route 
to the interscapular area and across to the opposite side The wounds were 
closed wnth continuous silk The hand, forearm and arm were tightly bound 
from below upw^ard by gauze and muslin lolls The arm w^as then suspended 
There w^as a sti iking diminution in the size of the hand and forearm The 
arm w^as similar!} bandaged for a period of a month, in an attempt to drive 
tlie superficial Ij^nph dow nw ard into the lymph spaces along the deeper veins 
and about the bones Along the laiger veins aie found the larger calibred 
I}mph vessels There w^as immediate improvement both as to relief of pain 
and as to infections The excoriated areas betw^een the fingeis disappeared 
She w as able to use smaller gloves and smallei dress sleeves The move- 
ineiits of the hand ivere more free The chills and fever disappeared 

Since tins tune the conditioii^has been stationary While this is not an 
ideal result as the hand and arm are still enlarged, it is, how^ever, a much 
improied result over the original not only as to size but also as to infections 

L}mphcedema and elephantiasis are the despair of surgery In spite of 
enthusiastic reports from certain sources concerning lympliangioplasty and 
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the Kondoleon operation, it had not been the reporter’s experience to obtain 
such results or to observe them in the hands of other operators One should 
not hesitate to try more than one type of operation in the same patient, before 
resorting to an amputation In his experience the commonest types of 
lymphoedema of the arm m order of frequency encountered are 

(i) Following radical amputation of the breast where there has been an 
axillary infection , or post-operative accumulation of serum at the arm end 
of the incision, resulting m excess scar tissue (2) Blockage of the axillary 
lymphatics by bulky metastatic disease (3) Excess fibrosis of the axilla 
due not to infection but to a large axillary space covered with skin stretched 
tightly over it like a drum head This situation always cieates an excess 
amount of fibrous tissue blocking the lymphatics and choking the axillary 
vein (4) Excess amount of tissue fibrosis secondary to ill-advised irradia- 
tion (5) Idiopathic — one occasionally sees lymphoedema develop without 
any ascertainable reason (6) Filariasis (7) Congenital 

Dr Bradley L Coley said that he thought lymphoedema after radical 
breast amputation was due to several factors The removal of all the lym- 
phatics was but one factor, pre-operative and post-operative inadiation an- 
other, and infection probably the most important of all When a combina- 
tion of all these three factors existed, a lymphoedema, in his experience, 
has been most pronounced and most persistent As far as operations for 
relief of lymphoedema are concerned, he felt that none thus far devised were 
productive of very satisfactory results The speaker asked Doctor Adair 
if he felt that lymphoedema was more prone to occur m those cases that 
have had pre-operative or post-operative irradiation in conjunction with 
radical mastectomy 

Dr Henry H M Lyle believed that infection and recurrence of the 
disease caused the worst types of oedema He asked Doctor Adair’s opinion 
whether post-operative X-ray treatment increased the number of cases of 
oedema Doctor Lyle said it was his practice to radiate all cases after opera- 
tion but he has found that such cases develop oedema more often and of a 
severer grade than those that are not rayed There is often a transitory 
oedema which comes on shortly after the operation and then subsides Then 
there is another type which comes on late after the radiation , it may develop 
along with X-ray changes m skin, two, three or four years after This 
fact has not been emphasized enough The type of the incision has some 
bearing He has noticed in the cases where the scar has been carried too far 
down on the arm that they had an excessive amount of oedema It is his 
impression that in suitable cases a veil-planned transverse incision gives less 
oedema 

Dr William Crawford White said that he had often been puzzled to 
determine the cause of the oedema in the arm Every case has oedema, 
whether recognized by casual inspection or not, on the side opeiated upon 
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He agreed with Doctor Adair that infection is the most important factor m 
Kmphoedema There is an oedema of the arm and forearm that often ap- 
pears, only to disappear in a few months after the operation In reference 
to the matter of the incision Doctor White agreed ^Mth Doctor Lyle that 
there is less chance of scar tissue in the upper apex of the axilla through the 
transverse incision This is preferable and is less likely to cause oedema 

Doctor Adair, m closing the discussion, said that a few more cases of 
lymphoedema of the arm are seen now than before the days of the intio- 
duction of heavy irradiation therapy The commonest cause of lymphoedema, 
hovever, is undoubtedly infections of the axilla Any agent such as infec- 
tion or irradiation u Inch produces an extra amount of scar tissue will bring 
about the blocking of the lymphatics Lymphoedema is probably more fre- 
quently caused by blockage of the larger sized lymphatic channels, which 
course in close proximity to the big axillary veins, rather than by the block- 
age of the small-sized lymphatics and lymph-nodes or their removal such as 
one does turing the routine axillary dissection 


ANGIOSARCOMA OF THE CHEST-WALL 

Doctor Adair presented a woman, aged forty years, who came to the 
^Memorial Hospital December 5, 1925 She stated that six years previously 
she noted pam in the left posterior chest-wall About one year later, a hard 
lump appeared at this site The lump increased m size, while the pain had 
been intermittent Three wrecks before coming to the Hospital the pain 
became severe and had persisted since At times pam w^as present in the 
left shoulder and radiated dowm the left arm Her general condition w^as 
good A double aortic murmur w'as heard at the apex of the heart Abdomi- 
nal examination negative Situated in the low'er chest-wall posteriori}'- w'as 
a large, ovoid, firm mass fixed to the chest-wall It measured approximately 
fourteen by fourteen by eight centimetres The bulky mass extended from 
the spine to the posterior axillary line (Fig 4 ) The mass pulsated X-ray 
examination rei'^ealed no bone tumor and no metastasis to the lungs A clini- 
cal diagnosis of angiosarcoma was made because of its pulsation, its doughy 
consistence, its fixity, and its recent rapid growTh During December, 1925, 
and January, 1926, the tumor received three high-voltage X-ray treatments 
February 13 1926, an attempt at surgical extirpation w'as made The tumor 
lay on and betw een the sixth to the tenth rib It w'as situated beneath the 
lower portion of the trapezius and the upper fibres of the latissimus dorsi 
muscles It w as an easy matter to expose the tumor wduch w'as encapsulated 
The attempt at extirpation Avas met Avith terrific haemorrhage typical of this 
sarcoma Due to the extent of the tumor and the fact that they 
could approach its blood supply only from its “surface” (unless by opening 
me chest-A\all) it Avas decided to abandon any further attempt at remoA'al 
ihe AAOund A\as drained and closed up Six Aveeks later, March 29, 1926, 
twenty-fiA'e radon seeds (5344 milhcune hours) Avere inserted into the 
tumor under a general anaesthetic — being applied directly through the integu- 
ment During klarch, 1926 three more high-voltage X-ray treatments Avere 
given oAer the tumor By April 20 of that year, the bulk of the tumor had 
diminished one-half however, there was a neiv development laterally Into 
! nnnnf ^ ulserted thirteen radon tubes (2,554 milhcune hours) The con- 
pain isappeared as the tumor diminished Further irradiation AAas 

451 



NEW YORK SURGICAL SOCIETY 


applied b} radium packs In October, 1926, a new mass appeared about the 
]e\el of the fourth and fifth ribs above the original site Into this mass 
were inserted ten radon tubes (4,978 milhcurie hours) This mass disap- 
peared During the next twm years three high-voltage X-ray treatments 
were given o\er the local extensions of the original tumor The tumor, 
follow mg this, entire!}’- disappeared , the area about it became markedl} 
fibrosed There has never been any recurrence of pain , and no local or 
distant metastasis 

It IS unfortunate that haemorrhage pre\ented them from obtaining a sec- 
tion for microscopical stud} After consultation with Ewmig it was felt that 
the} w'ere justified in reporting this as a case of angiosarcoma not onh on 
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Fig 4 — Showing a bulk\ tumor of the left chest wall, extend ng from 
the spine to the posterior axillar\ line The tumor was treated bv implant 
ing seeds of radon into the tumor Later radium packs and high \oltage 
\ ra\s were gi%en The patient is well and free of disease for a period of 
se\en \ears 

clinical grounds , but more especially by the post-operative clinical course , 
and the rather characteristic response ot this tumor to interstitial and external 
irradiation At any rate, a tumor which kept recurring locally over a period 
of two years, and which was originally inoperable, was brought under con- 
trol b} this method of therapy The patient is w ell and free of disease for a 
period of seien }ears 

Dr Bradle\ L Cole\ said that w'lthout question angiosarcoma belongs 
among the tumors which must be classed as radio-sensitive He recalled 
two cases of bulk}, vascular tumors one of which w’as a patient with involve- 
ment of the entire hand forearm and upper arm which he had seen with 
Doctor Bancroft, the other w’as a little girl with massive involvement of 
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the lower extremity, chiefly below the knee Amputations were done in 
both of these cases and the report in each instance was cavernous angioma 
of muscle One of these cases is still alive over a period of seven years 
These bulky angiomas may best be treated by steady, mild irradiation, given 
chiefly by means of high-voltage X-ray rather than radium interstitially, 
although the latter may be a useful piocedure m ceitam bulky, deeply placed 
areas The speaker wondered whether the case reported by Doctor Adair 
might not be an example of this type of cavernous angioma of muscle 

STAB-WOUNDS OF THE CHEST INVOLVING THE DIAPHRAGM 

Di John F Connors presented two men 

First Case M 0 , bullet wound Bullet entered the chest, penetrated 
diaphragm, produced two lacerations of the stomach, and lodged in the pos- 
terior chest-wall Operation —Chest entered, diaphragmatic laceration sutured 
and the diaphragm sutured to chest-wall obliterating costophrenic sinus Left 
hospital to go to reformatory, returns with small sinus at the bottom of which 
necrotic bone may be felt His X-ray shows an obliteration of the costophrenic 
sinus, no indication of hernia of diaphragm 

Second Case R W , stab wound Stabbed three times in chest, each 
wound penetiated the diaphragm Patient’s condition was very poor The 
two lacerations of the diaphragm each about an inch m diameter and one a 
half inch in diameter The two larger lacerations were sutured and the small 
one was obliterated by sutuimg the diaphragm to the chest-wall, thus obliterat- 
ing costophrenic sinus Abdominal exploration not attempted because patient 
was m extremis Pei feet recovery 

The reporter added that the subject of penetrating wounds of the dia- 
phragm was brought to his attention by an unusual case which had been 
briefly mentioned in another communication 

C G , male, aged twenty-six, was admitted to the Harlem Hospital, June 
2b, I93i> a^id died two days later He had been stabbed by an assailant 
wielding a kitchen knife There was a sucking wound, one and one-half 
inches long, situated about one inch above and one inch mesial to the left 
nipple The lontgenogram of the chest showed a slight pneumothorax, a 
high diaphragm, and a very slight amount of fluid m the left chest His 
condition was good, but operation was performed by an assistant for the 
purpose of closing the sucking wound of the chest A five-inch diagonal 
incision was made with the wound of penetration at its middle and the pec- 
torahs majoi bluntly divided m the direction of its muscle fibres The fourth 
costal caitilage was found completely severed, together with the pleura at- 
tached to it The lung, which was but little collapsed, came well up to the 
chest-wall with respiration Neither the lung nor the pericardium which 
readily could be seen was injured The diaphragm was not m view and it 
was not sought because it did not occur to any one that harm could come 
to it throt^h a wound so high on the chest-wall The intercostal vessels were 
ligated The wound in the pleura was closed by suturing over it the severed 
intercostal muscles and the pectoral major muscle Drainage was introduced 
just through the skin 

The post-operative course was uneventful the first day, but on the second 
day with unusual rapidity his respirations and pulse increased, he became 
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stuporous and died A rontgenogram of his chest taken about two hours 
before death showed a diffuse shadow, apparently of fluid, in his left chest 

At the post-mortem examination there was found a wound m the antenoi 
portion of the dome of the diaphragm about one and one-half inches in 
length and through it the fundus of the stomach protruded, bulging into 
the pleural cavity for a distance of about three inches This portion ot 
the stomach was necrotic and had perforated In the pleural cavity there 
were about 750 cubic centimetres of thick brownish-red fluid containing 
blood and necrotic stomach wall The pleura was covered with a little 
fibrinous exudate 

The striking facts in this case were that a knife entering the chest-wall 
as high as the fourth rib, causing only a small wound of entrance, could 
produce a wound of the diaphragm, and that an abdominal viscus could pro- 
trude through this wound, become constricted, perforate, and soon cause 
death 

After this death the diaphragm was carefully examined in all cases in 
which operation was performed In sixty-four consecutive cases of thoracot- 
omy in penetrating wounds of the chest which have been reported, penetra- 
tion of the diaphragm was found in eleven cases, an incidence of 17 2 per 
cent These observations are based upon these eleven and two additional 
cases Two of these thirteen cases were bullet wounds and eleven were 
stab wounds 

Site of Peneti ahon upon the Chest-wall — Penetration of the diaphragm 
has been associated with chest wounds at various points below the fourth 
rib It must be borne in mind that in the excitement of struggle, there will 
be forced respirations and the diaphragm may rise to a high level There- 
fore, in any chest wound below the fourth rib we should be suspicious of 
penetration of the diaphragm 

The D-iapluagmattc W otinds — The size of the wound in the diaphragm 
Aaried from one-half to one and one-half inches The majority were one 
inch 111 length They were situated most often m the portion of the diaphragm 
at the costophrenic angle 

Omentum was recorded as protruding through the wound in the diaphragm 
111 two-thirds of the cases It is interesting that this “policeman of the 
peritoneal cavity” should extend his duties into the chest cavity when the 
occasion arises Probably in this way in unoperated cases a great many 
diaphragmatic penetrations of small size have been entirely healed It 
might b^e possible to repair the diaphragm by fixing the omentum with 
sutures m the laceration, but they have not tried it 

Associated Abdominal Injuiies — The spleen was injured twice, once by 
a knife and once by a bullet The knife produced a half-inch laceration 
which was sutured The bullet caused a rupture of the spleen necessitating 
splenectomy In one instance there were two bullet holes in the stomach, 
which were sutured In another case a mesenteric vessel was severed caus- 
ing a small amount of haemorrhage Finally, in one case, there was an 
injury to the pancreas It was not discovered at operation but at post- 
mortem, which showed haemorrhage and fat necrosis In this case the 
abdomen was explored through the hole in the diaphragm which was ex- 
tended (McGowan’s case since ) 

E'lploi ation of the Abdomen — In cases of bullet wounds a separate 
exploratory abdominal incision unquestionably should be made In the cases 
of stab wound it was not really necessary except in the instance in which 
the pancreas was injured In six patients the abdomen was explored by en- 
larging the hole in the diaphragm Included in these was a case of pan- 
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creatic iniury They were impressed with the fact that no hollow, movable 
viscus was injured by a knife, whereas the fixed solid spleen and pancreas 
were penetrated This experience corresponds with that m diagnostic 
abdominal puncture m which a movable hollow viscus is safe from the needle 
point We feel, however, that because of possible injury to a fixed viscus 
lequirmg repair, a separate abdominal exploratory incision should be made 
The other possibility of stomach or intestine protruding through a hole m 
the diaphragm and becoming strangulated must also be borne in mind 

On the right side, exploration is not necessary since the liver acts as an 
effectual hairier to injury to other abdominal organs and at the same time 
does not allow protrusion of a viscus into the pleural cavity 

Theie were four deaths in cases of penetration of the diaphragm Only 
one was directly due to an injury of an intra-abdommal viscus, i e , the 
case of the lacerated pancreas One was indirectly due to the lacerated 
diaphragm when the stomach came through and became necrotic Of the 
other two cases, one died five days after operation Post-mortem examination 
showed pneumonia of the right lung and a completely collapsed left lung 
The othei patient died nine hours after operation, apparently of shock 
Post-moitem examination revealed a markedly hypertrophied heart of the 
bovine type 

THE HEALING OF SURFACE WOUNDS FOR THE PREVENTION 

OF DEFORMITIES 

Dr Fenwick Beekman read a paper with the above title, written by 
himself and Dr Richard O’Connell, Jr (by invitation), for which see 
page 394 

Dr Kirby Dwight said that surgeons still have something to learn about 
the treatment of burns, avulsions and other injuries involving the skin He 
has heard time and again the question asked whether skin grafting would 
be necessaiy That question presupposes the idea in the physician’s mind 
that skin grafting is a last resort to be used only when nature will not close 
a defect in the skin It shows lack of appieciation of the end-result in 
these injuries if left untreated by skin graft Its mam purpose is to pre- 
vent excessive amount of scar tissue forming at the base of the injury 

Dr Henry H M Lyle said that the fate of the patient who sustains 
a severe trauma or burns of the soft parts often lies in the hands of the 
fiist man who sees them In accepting the responsibility the physician must 
have a clear conception of what the future may call for Immediate treat- 
ment must be undertaken to prevent infection and forestall functional loss 
by guarding against contractures and deformities Prompt healing is an 
essential requirement m obtaining early functional use and much time is 

saved and much better functional recovery is obtained by the early use of 
suitable skin plastics 

The following methods are used m treating the above conditions 

( i) The wound can be allowed to heal by granulation If large areas are 
involved, this is a wasteful and often a disastrous method Unfortunately, 
It IS the commonest, it is mentioned only to condemn it 
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(2) Immediate debridement and suture can be applied m a small pro- 
portion of cases There must exist ideal conditions and control of the 
patient to be successful 

(3) Primary skin plastic b} graft or sliding flap This method can be 
employed only m a small number of cases 

(4) Prompt sterilization of the wound and application of some skin 
plastic This method is of wide application 

(5) The use of the principle of skin plastics in series The temporary 
application of Thiersch grafts to the sterilized area with the object of 
obtaining a covering of skin When all danger of infection has passed and 
the time is ripe for further reconstructive work the Thiersch grafts are 
removed and full-thickness grafts, sliding flaps or pedicle grafts are substi- 
tuted A suitable skin covering for future reparative work such as tendon 
grafting, resection of the joint, etc , is obtained 

Dr Carl G Burdick said that 111 deciding what type of graft to use in 
children, one is limited by the amount of skin that can be obtained from 
the individual In the Thiersch grafts more surface is used than in pinch 
grafts so the latter are superior in children Doctor Beekman’s attention 
to details cannot be too strongly emphasized The principles in grafting are 
to obtain uniform pressure plus immobilization Many failures are due to 
lack of attention to these details The speaker had a case recently of a man 
who had complete avulsion of the skin of the os calcis and by using pinch 
grafts a perfectly good weight-bearing result was obtained Pinch grafts 
closely applied give the same result as a full-thickness graft 

Dr Frederic W Bancroet agreed with Dr Beekman on stressing the 
necessity of excising the scar tissue lying beneath the granulation tissue in 
burn cases He reported the follow-up on a case that he had exhibited 
before the Surgical Section years ago This was a child who had had exten- 
sive burns from the hips to the ankles of both legs Attempts at pinch 
grafts, where the superficial granulation tissue had been curetted ofif, were 
failures He had then found that if the star tissue were excised by sharp 
dissection down to the aponeurosis and immediately pinch grafts applied 
success resulted This jirinciple has not been properly emphasized in the 
treatment of old granulating wounds In the case reported there were marked 
contractures at the knee-joint After epitheliahzation had been completed 
tbe contractures were cured by application of a splint which had a door 
spring attached to it This gave a constant elastic pressure tending towards 
extension The child was taken to the operating room a number of times, 
given an amesthetic, the knee-joints stretched and the scar tissue cut in the 
popliteal space This area was immediately grafted By these repeated 
small operative procedures it was possible fortunately to get complete 
extension 
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STATED MEETING HELD FEBRUARY 24 , 1933 
The President, Dr John Douglas, m the Chair 
BACTERIAL SYNERGISTIC GANGRENE OF THE ABDOMINAL WALL 

Dr Frank L Meleney presented four patients illustrating progressive 
bacterial synergistic gangrene of the abdominal wall The first case was 
included in the paper on bacterial synergism presented to this society m 
May, 1931 ^ The patient was not shown at that time because he was still 
in the hospital He is brought here this evening simply to compare his case 
with the three others that had been seen since that time 

Case I — Patient of Dr Richmond Moore’s in the Presbyterian Hospital 
in December, 1930 He was operated on for an appendix abscess of two 
weeks’ duration A right rectus incision was partially closed by two silk- 
worm-gut sutures above, with a dram below On the third day there were 
signs of infection of the wound On the thirteenth day the upper silkworm- 
gut suture holes took on a carbuncular appearance with gangrene at the 
centre which gradually spread outward On two occasions slough was cut 
away, but the lesion continued to spread On the twenty-seventh day it was 
recognized as being similar to the case which Doctor Brewer reported m 
1926 Wide excision was advised and carried out There was no recur- 
rence of the infection The wound promptly granulated and was soon 
covered with grafts 

Case II — Private patient of Dr F B St John’s m Presbyterian Hos- 
pital 111 March, 1932 He had a carcinoma of the sigmoid and a preliminary 
cecostomy was done The wound was partially closed with silkworm-gut 
sutures On the eighth day there were signs of wound infection and this 
went on to frank gangrene of the upper wound margins and the wound ends 
The gangrene continued to spread During this time attention was diverted 
from the wound by a coronary episode which was almost fatal Later it was 
recognized as being similar to the other cases of progressive bacterial syner- 
gistic gangrene of the abdominal wall It was widely excised The disease 
did not recur The wound promptly granulated and was later covered with 
skin grafts 

Case III Private patient of Dr Roswell Schmitt at the Horton Me- 
moiial Hospital in Middletown, N Y, in August, 1931 She had an appen- 
dix abscess which was drained, and the wound partly closed by sutures On 
the fifth day the wound showed evidence of infection Within a few days 
the upper wound margins became bluish and then frankly gangrenous The 
gangrene slowly spread m spite of all efforts to halt its progress By the 
seventieth day it involved practically all of the lower half of the abdomen 
mid part of the upper right side It was widely excised and did not recur 
he ivound promptly granulated over and later it was covered with skin grafts 

Case IV —Private patient of Dr John Carlisle at the Passaic General 
ospital in Passaic, N J , in October, 1932 Following a perforated duo- 
c eiial ulcer he developed a subphrenic abscess which was drained The 
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wound was partly closed with retention sutures On the fifth da} the wound 
showed signs of inflammation On the eighth day there w’^as considerable 
necrosis of the wound margins especially m the region of the retention 
sutures The necrotic tissue was cut away but the infection continued to 
spread On the fourteenth day he was seen by the reporter who confirmed 
the diagnosis of progressive bacterial synergistic gangrene Wide excision 
was done, the w'^ound promptly granulated and on the sixth day it w^as cov- 
ered wnth pinch grafts 

Summary — The disease is a definite clinical entity wdiich has a charac- 
teristic course It appears in w^ounds through wdiich an approach has been 
made to a peritoneal or pleural abscess Infection of the wmund is evident 
from the third to the tenth day It becomes excruciatingly painful, then 
slowdy the wmund margins or retention suture holes take on a raised, swmllen, 
purple appearance wdiich goes on to frank gangrene Outside of the zone 
of gangrene is a raised purple zone and beyond that a brilliant red zone 
The disease spreads locally m spite of all forms of conservative treatment 
and the only satisfactory method of treatment that we now know is wide 
excision 

PSEUDOMYXOMA PERITONEI 

Doctor AIelcney presented a man of forty-five who was admitted to 
the Presbyterian Hospital May 15, 1933, with a history of lower abdominal 
pain wuth occasional chills and fever and a loss of thirty pounds m five 
months He had a tender mass below' the umbilicus to the left of the mid- 
Iine wdiich seemed to be about eight to ten centimetres m diameter The 
barium enema show'ed the sigmoid passing around the tumor and no diver- 
ticula w'ere seen The rest of the colon appeared to be normal He w'as 
operated upon and the free peritoneal cavity was opened The mass was 
found to be fixed to the retroperitoneal tissues and to have about it many 
fibrous adhesions The mesentery of the ileum and a portion of the ileum 
Itself w'ere firmly adherent to the upper surface of the mass and the sigmoid 
and mesosigmoid to the lower surface with an interval of about two centi- 
metres between the two loops of gut The incision did not permit extensive 
exploration and wnth the idea that it w'as an abscess which should not be 
opened at the primary operation for fear of flooding the free peritoneal 
cavity with pus, the anterior abdominal wall was sutured to the mass m the 
interval between the ileum and sigmoid A week later the mass was punc- 
tured w'lth a needle and syringe and about two cubic centimetres of pus were 
obtained When the needle was inserted in a slightly different direction m 
an effort to find a larger cavity, mucous material and some bits of tissue 
w'ere obtained In another direction a second small abscess was found and 
a single tube inserted into it 

A culture of the pus revealed several different organisms almost cer- 
tainly of intestinal origin and the bits of tissue which were sent to the Sur- 
gical Pathology Laboratory w'ere reported to show well-differentiated intes- 
tinal glands The pathologist could not decide whether the specimen 
was a bit of mucous membrane or wdiether it represented a pseudomyxoma 
or an enterocystoma Subsequently a considerable amount of pus w'as dis- 
charged from the mass and it gradually reduced m size However, in the 
course of the next w'eek, it was evident that fecal material was being dis- 
charged from the mass This, however, gradually ceased and he left the 
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liospital somewhat better During the summer he continued to improve 
On several occasions the wound opened and discharged foul-smellmg pus 
and once there was a discharge of pus into the rectum api:^aring later in 
the stool He returned to his occupation of teaching when school opened 
m the fall Dunng this time the tumoi steadily decreased m size, and his 
weight returned to normal In Decembei, howevei, about six months after 
leaving the hospital, the wound opened and a fecal fistula developed which 
continued to discharge and to enlarge The mass began to mciease m size 
and he began to lose weight He was admitted to the hospital and an incision 
was made below and to the right of the former incision for the purpose of 
entering an abscess cavity not adequately draining, or obtaining a satisfactory 
specimen if a tumor instead of an abscess should be found to be present 
The incision levealed a cystic tumor with a large cavity m the centre filled 
with mucoid material Cultures of this were sterile but a specimen of the 
wall showed intestinal mucous membrane with a somewhat irregular glandular 
formation but with no evidence of malignancy The pathologist thought 
that the diagnosis lay between a pseudomyxoma or an enterocystoma 

A barium enema was then given to see if the location of the fecal fistula 
could be determined but the barium seemed to pass through a flattened sig- 
moid coursing around the tumor and no connection with the fecal fistula 
was seen However, when a tube was inserted into the fecal fistula it was 
seen under the fluoroscope to pass over to the right side of the abdomen 
to the site of the appendix This seemed to indicate that the tumor was 
of appendiceal origin The necessity of closing off the fecal fistula seemed 
obvious Through a McBurney incision it was found that the appendix 
was completely involved m the tumor and the caecum was adherent to it It 
was necessary to amputate the caecum in order to shut off the caecum from 
the fecal fistula Tins diminished the flow from the fecal fistula but did 
not stop It and subsequently it was found that both the ileum and the sig- 
moid weie pouring fecal material into the tumor The next operation 
was devised to cut off both the ileum and sigmoid from the tumor This 
was accomplished by tying a strip of tape around the ileum dose to the 
iliocecal valve, then cutting the ileum across proximal to the tumor, turning 
the distal end in and joining the proximal loop to the transverse colon The 
sigmoid was then cut off proximal to the tumor, the distal and inverted 
and the proximal end was brought out as a lateral, permanent colostomy 
The tumor is now cut off from the fecal flow , formed stools are being 
passed by colostomy and the patient is rapidly gaming strength m preparation 
for fuither treatment of the tumor 

The term pseudomyxoma peritonei was used by Werth,^ in 1884, to 
describe cases of ruptured ovarian tumors which tiansplanted ovarian tissue 
m vaiious parts of the peritoneum giving rise to secondary benign or 
malignant mucoid tumors Fraenkel,^ in 1901, was the first to describe a 
similar tumor derived fiom a ruptured cyst of the appendix In 1912, Eden^ 
and m 1916, Bailey** described cases in women m which both appendix and 
ovary seemed to be involved Seehg^ and others believed that all cases m 
males arise from cysts of the appendix In 1915, Dodge** reported ninety- 
five cases of appendiceal cysts and fourteen cases of pseudomyxoma peri- 
tonei resulting from appendiceal cysts Masson and Hamrick^ have recently 
leported six cases of pseudomyxoma peritonei of appendiceal origin, five of 
w iich were in women showing no involvement of the ovaries Naeslund® 
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has \\ritten ^\hat is perhaps the most authoritative monograph on this sub- 
ject m vhich he deals fully with clinical and experimental phases of the 
subjects After the tumor has become established in the peritoneum its 
complete eradication is most difficult The case presented illustrates some 
of the difficiilties which ma} arise 
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CONGENITAL DUODENAL STENOSIS 

Case I — Dr Charles E Farr presented a boy, ten years of age, who 
had suffered since birth from symptoms suggestive of partial pyloric occlu- 
sion A gastro-intestinal X-ray series had shown a partial duodenal occlusion, 
presumably by bands The boy was sent into the private pavilion of the New 
York Hospital January 16, 1933, and after tevo days’ rest evas operated upon 
The previous history of this boy evas of extreme interest From birth, even 
cvhile nursing, there evas difficulty m retaining food, and growth evas quite 
delayed Dentition, cvalking and talking, hoevever, appeared at the normal 
periods From eight months of age when artificial feeding was instituted, 
with a gradual use of varied foods, there developed periods of abdominal 
distress and vomiting These increased m frequency and severity until the 
present They noev occur every tevo or three cveeks, last tevo or three days, 
and are accompanied by moderately severe pain in the epigastrium, and 
headaches Severe constipation has been a marked feature from birth 
The physical examination cv^as entirely cvithout noteevorthy features 
At operation January 18 under ethylene and ether anaesthesia, the 
stomach c\ as found moderately dilated and hypertrophied , the pylorus evas 
normal The first and second portions of the duodenum cvere dilated and 
the third portion appeared normal There evas no distinct constriction of 
the lumen of the bocvel The gall-bladder evas someevhat enlarged but 
otherccise normal Scattered along the common duct were a series of 
enlarged hmph-nodes — the largest of these evas tevo centimetres in diameter, 
someevhat firm and extending retroperitoneally as far as the fossa of Treitz 
No focal lesion could be found in the neighborhood to account for these 
nodes The entire mass ccas, perhaps, a small half-handful There cvere 
no other palpable nodes in the abdomen The largest of these nodes pressing 
on the common duct ccas excised and during this process a number of finger- 

460 



CONGENITAL DUODENAL STENOSIS 


like bands were disclosed, crossing the nodes and passing over the duodenum 
These were severed There was moderate oozing from the bed of the 
lymphmodes A cigarette dram was placed to the common duct Further 
exploration showed nothing abnormal except a very marked redundant sig 
mold, which even under the aneesthetic was spasmodically contracted and 
contained many small scybala The appendix seemed normal but was re- 
moved m course The wound was closed m layers 

The child was slightly shocked by the manipulations around the common 
duct He made an excellent recovery and did not vomit once after the 
operation The highest temperature post-operative was 1004° Highest 
pulse, 124 Within three days the child was quite comfortable and began 
to take nourishment better than he had done and became much more cheerful 
He made excellent progress, leaving the hospital on the thirteenth day He 
was sent to the country home of the hospital 

He has improved remarkably in temperament and habits and considerably 
m weight He now weighs twenty-four kilograms and his height is 132 
centimetres The wound is soundly healed His bowels move regularly 
every day with the use of a little mineral oil His appetite is good He has 
become cheerful and happy and no longer has evidence of duodenal stasis 
The microscopical examination of the lymph-nodes showed a simple hyper- 
plasia Clinically they resembled Hodgkin’s disease 

This case was presented as a combination of physical disability by con- 
genital bands, complicated by a mass of hyperplastic nodes along the com- 
mon duct of origin unknown 

Case H — Doctor Farr also presented a colored child, two years of 
age, who entered St Mary’s Hospital for Children April 12, 1932 The 
chief complaints at that time, apparently of only a few weeks’ duration, 
were fever, coryza, malaise, and vomiting For one week he had vomited 
all fluids and food except ice cream The history was very inadequate as 
there was no possibility of obtaining accurate knowledge of his early infancy 
The physical examination was negative except for very moderate signs of 
iickets, as evidenced by beading of the ribs and a large liver Vomiting 
became a moie pronounced feature In spite of infusions, clyses, and, 
finally, a transfusion of whole blood the child’s general condition steadily 
declined Numerous X-rays were taken April 14 there appeared an 
inflammatory process at the root of the right lung, apparently not involving 
the parenchyma 


April 18 a barium meal was given It showed the oesophagus consider- 
ably dilated at the lower end, due to a herniation of the caidiac end of the 
stomach through the diaphragm This had caused elongation, dilatation, and 
tortuosity of the oesophagus Apparently there were also inflammatory 
changes about this portion of the stomach, giving a definite mediastimtis 
1 he stomach showed no evidence of organic lesion It was triangular in 
shape and regular in outline At six hours there was some gastric retention 
but the barium spread throughout the colon 

April 20 air inflation of the colon showed the sigmoid to be remarkably 
1 edundant, the distal portion covering the entire colon 

The clinical data were of no especial importance May 10 an exploratory 
operation u as performed through a left rectus incision, with a transverse 
iniD added the herniation was easily demonstrated It admitted two 
fingers and there were about two inches of the cardiac end of the stomach 
passing through the gap This was easily reduced and the excess of the 
fc,ap was closed with linen sutures, after the passage of a stomach tube It 
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was noted at the time that the stomach w’^as dilated but no further explora- 
tion was carried out 

The post-operative recovery w as ver)' stormy and conditions grew' steadih 
worse There was no relief w'hatever of the vomiting Ten days later, 
May 20, the w'ound was re-opened It w'as found there had occurred a 
subcutaneous separation of the tissues The stomach and bow'els w^ere 
moderately dilated There was a little free fluid and some fibrin On explo- 
ration a firm band w^as found beneath the liver, arising from its under sur- 
face and passing part way around the anterior surface of the duodenum 
causing a considerable degree of constriction This band w^as cut betw'cen 
clamps This increased the size of the duodenal tube considerably but it w'as 
deemed wuse to do a posterior gastrojejunostomy The recovery from this 
operation w^as uneventful The child ceased to vomit and has done w'ell 
ever since, barring the usual complications of childhood 

He has gained m strength and general health He does not vomit, his 
bow'els are regular, the w'ound is soundly healed and apparently the opera- 
tion has been a success 

A barium X-ray taken February 20, 1933, showed the same bulging 
out of the low^er end of the oesophagus, apparently a part of the cardiac 
end of the stomach extending through the opening in the diaphragm and 
presenting partly above the diaphragm The outline of the stomach was 
normal but at six hours there was a very definite gastric retention, probably 
due to the barium retained in this small herniated pouch 

Doctor Farr stated that these cases of partial duodenal occlusion by 
bands are nearly ahvays complicated by other features It is well knowm 
that congenital malformations are apt to be multiple All we can hope to 
do IS to relieve the load wdiere it bears the hardest 

Dr Edward J Donovan said that he operated on a similar case tw'o 
years ago The patient was a boy four years of age who had had vomiting 
attacks since birth X-rays showed almost complete gastric retention at nine 
hours At operation three distinct bands W'^ere found lying across and bind- 
ing dowm the duodenum Convalescence was smooth He has had no vomit- 
ing attacks since The speakei has seen three cases of duodenal stenosis in 
the new'-born These cases w'ere operated upon at the Babies Hospital by 
Doctor Bolling Retrocolic duodenojejunostomy was done Two cases sur- 
vived and w^ere completely relieved One patient died 

Dr John C A Gerster presented a specimen from a child eight years 
of age wdio had been in the Lenox Hill Hospital four or five times, in the 
3 ear prior to his death, for a foreign bod}'- in the thigh, abscessed tonsils, 
rickets and tonsillectoni}’- He w'as last admitted December 10, 1932 He 
had been obstmatel}' constipated, requiring the frequent administration of 
carthartics For three or four months he had vomited about three times a 
week, usuall} after supper He w'as alwa}'-s underw'eight, poorly developed 
and pale Like Doctor Farr’s first case, this child w'as extremely inti actable, 
almost impossible to manage He w'as admitted in a ver}' w'eak state and 
continued to \omit after admission The vomitus contained no free hydro- 
chloric acid In spite of the intravenous administration of glucose and sub- 
cutaneous administration of saline, he became w'eaker and died on the third 
da} after admission At autops}, the stomach, duodenum and first tw'o centi- 
metres of the jejunum were found to be markedlv dilated The jejunum 
turned sharply on itself about two centimetres below' the duodenoiejunal 
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flexure At this point theie was an extrinsic band sunounding the jejunum 
and maikedly constiicting the lumen 

CICATRIX OF NECK AND AXILLA PLASTIC REPAIR 

Dr Constantine J MacGuire, Jr, presented a giil (Figs i and 2) 

now almost thii teen years old 1 1 ^ j 1 

Six yeais ago hei clothes caught on fiie, and her neck, chest, and lett aim 

and axilla were seveiely burned When this bum healed, the resulting 
cicatiix conti acted and finally bi ought about a condition such as shown m 
Figs I and 2 wheie hei chin was bound down almost to her sternum, 
keeping hei mouth wide open, and di awing the lowei teeth forward The 
left aim was bound to the side fiom the shouldei to the elbow with a 
dense mass of adhesions, completely obliteiating the axilla 



I'lo I — Cic-\tn\ of neck and a\ilH 


Fig 2 — Left side view 


She was opeiated upon foui times in the King’s County Hospital, but 
without much nnpiovement She was admitted to Belle^ale Hospital in 
Septembei, 1932 The neck was fiist attacked The skin on the back had 
been used up in pievious operations, so a long tube pedicled giaft was first 
made, extending fiom the light axilla down to the light groin (Fig 3 ) 
A budge was left half ua}'- down as it was feared so long a tube might not 
be viable Aftei two ueeks the budge was divided so that one long fiee 
tube fiom axilla to gioin was obtained 

Aftei anothei two weeks all the scai tissue was excised from the neck, 
and it was astonishing to see how fibiosis extended down undei the sterno- 
mastoid muscle so that there weie no fascial planes to be lecognized The 
tube Mas detached over the gioin, opened up, and placed in the upper half 
ot the bale aiea in the neck, and sutured in place (Fig 4 ) Tm^o wrecks 
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Fk 3 Fir 4 

Fig 3 — Showing the locntion from which the long pedicle gnft wns ohtiined from the right side 
Fig 4 — The scir tissue of neck escised ond row surface co\ercd h\ the long pedicled graft fiom 

the right side 


it 



I'lc 5 — Site from which the second graft from the left side of the hack was taken The 
scar tissue in the axilla ins been excised 


464 


CICATRIX OF NECK AND AXILLA PLASTIC REPAIR 

later the base of the pedicle in the right axilla was divided and the tube 
opened up and placed in the lower half of the large gap left in the neck 
Both these transfers remained viable 



Fig 6 — The n\ilH gnft in pHce 

Now the left axilla was attacked by taking a tube from the back on the 
left side (Fig 5), but making this tube with the skin turned in instead of 



F’g 7 — The ultim-ite lesult ohtnined 


incision was made posteiiorly and anteriorl}- through the web 
of the seal tissue at the point where the apex of the axilla should be, and 
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the tube was forced through by blunt dissection from behind forwards and 
sutured to the edges of the anterior wound (Fig 6 ) 

Ten days later the large axillary web of scar tissue was completely 
divided from below upwards, exposing the buried tube which was opened up, 
found viable, forming a new apex to the muscle, with the skin surface fac- 
ing downwards (Fig 7 ) 

Several more operations were necessary to improve the suture lines in the 
neck and also to plant pinch graft in the bare area on the left side of the 
chest 


MARGINAL GASTRIC ULCER SUBTOTAL GASTRECTOMY 

Doctor MacGuire presented a man, now fifty-two years of age, i\hom 
he first saw during 1923, when suffering from a duodenal ulcer which had 
failed to respond to medical treatment A posterior gastroenterostomy was 
done and he was completely relieved of all his s^nnptoms until June, 1930, 
when he began to have epigastric distress and vomiting, no pain 

In March, 1931, vomiting became much worse, both before and after 
meals , pain became very severe, but Avas somewhat relieved by vomiting 
On one occasion the vomitus Avas bloody His condition became progres- 
sively Avorse until October, 1931 

At operation done October 14, there Avas found a mass of very dense 
adhesions, a result of the former operation In the jejunum, just beyond 
the gastroenterostomy stoma, there Avas an indurated ulcer Avhich Avas pene- 
trating the posterior Avail of the transA'^erse colon The adjacent colon, 
stomach and jejunum Avere all markedly inflamed, Avith induration extending 
doAvn almost to the base of the mesentery The duodenum Avas abnormally 
distended and greatly deformed, due to adhesions to the liver The old 
duodenal ulcer had apparently healed 

The distal tAvo-thirds of the stomach Avas removed after resecting the 
jejunum Avith an end-to-end anastomosis A long loop of the jejunum Avas 
brought up anterior to the transverse colon and anastomosed to the open 
end of the stomach 

The patient made a good recovery and has been to the present entirely 
free from any untOAvard symptoms There are practically no restrictions 
on his diet and he has fully recovered his strength, but he is still under 
Aveight Avhich is not an uncommon finding after subtotal gastrectomy 

Recently a test meal AA^as given and it shoAved a total acidity of 60 , free 
hydrochloric 25 This is rather surprising as this stomach Avas resected very 
much proximal to the gastroenterostomy, and at least half the stomach Avas 
removed His blood shoAved a normal count 

This case is shoAvn for three reasons First, as a marginal ulcer occurring 
almost nine years after gastroenterostomy, and, therefore, not attributable 
to operatiA'^e technic Second, as an example of the anterior Polya method 
of resection Avhich is the most satisfactory as a routine measure It is the 
easiest, does not require any enteroenterostoiny and does not constrict the 
colon It makes subsequent operation easier Third, it is shoAvn as evidence 
that a Acrj large portion of the stomach can be remoA'cd and a very definite 
acidity persist 

Doctor McCreera said that at Bellevue it has been the piactice to folloAA 
patients operated on for gastric or duodenal ulcer for scA^en jears Most of 
the recurrences of SAinptoms dcA'cloped AAithin the first tA\o a ears, but one 
of the BellcAue cases had been entire!} free from SAinptoms for eleA'cn A'cars 
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before developing signs of a marginal ulcer Since 1920 there have been 
seventeen cases of marginal ulcer operated upon on the First Surgical Di- 
vision, sixteen men, one woman The original operation in three cases had 
been done for perforated ulcer, m twelve for duodenal ulcer, and in two for 
gastric ulcer near the pylorus In one case the original operation had been 
a pylorectomy In all the others a posterior gastroenterostomy, m some 
case accompanied by cautery destruction or excision of the ulcer Fourteen 
of the seventeen patients developed symptoms of marginal ulcer within two 
years, two between three and four years and one eleven years after operation 
In two cases the secondary pathology was a perforated jejunal ulcer, 
m five a jejunal ulcer— all on the efferent loop— and 111 eight true marginal 
ulcer In two cases there was a stenosis but no apparent ulcer In three 
cases the duodenal ulcer was thought to be still active 

The operative procedure m secondary operation consisted m the perforated 
cases of enterorrhaphy And m five cases of excision of the original gastro- 
enterostomy In these cases the adhesions were so marked or the duodenum 
seemed so normal that no further procedure seemed justifiable Resection 
was done in the remaining ten cases The follow-up on this group of cases 
has shown that partial gastrectomy is by far the most satisfactory operation 
when the patient’s condition justifies it, the late results in this group having 
been much more satisfactory than m those in which some less radical opera- 
tion was pel formed He had come to regard the anterior Polya operation 
as the method of choice It was simple, easily performed and in the cases 
where some later procedure becomes necessary it allowed a much more satis- 
factory access to the operative field The operation has been done as a 
routine on the First Division without an enteroenterostom}'- The latter pro- 
ceduie has usually been considered necessary or at least advisable m the 
prevention of an obstruction due to angulation In his experience at Bellevue 
Doctoi McCreery had not found this additional step necessary as in none of 
his cases had an intestinal obstruction developed 


OMENTAL BAND OBSTRUCTING PYLORUS 

Doctor MacGuire presented a woman, forty years old, who enteied 
St Vincent’s Hospital, March 30, 1932 

For seven months she had been suffering from vomiting, nausea, eructa- 
tions of gas, pain in the light shoulder, and seventeen pounds’ loss m weight 
Tlie onset was in August, 1931, and the attacks had been periodic, at about 
wee vly intervals until recently, when the)'' were almost continuous, except 
when she was resting in bed 

Ph) sical examination was essentially negative except that an X-ray of the 
stonmch showed deformity and obstruction in the pyloric region 

Operation was performed April 8 The gall-bladder was normal, but 
extending fiom the gastrohepatic omentum, across the pyloric portion of the 
s omac 1 to the gastrocolic omentum, there was a narrow, round omental 
band, vhich definitely constricted the lumen of the pylorus It was adherent 

inerus 
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When the adhesion across the pylorus was divided, there was immediate 
relief of the obstruction The appendix was also removed 

The patient made an uneventful recovery and since operation has been 
entirely relieved of her former symptoms A set of X-ray pictures taken 
about SIX weeks ago show no evidence of recurrence Such a constricting 
band must be considered as possibly congenital as there had been no previous 
operation, no gastric or duodenal ulcer, and no evidence of a cholecystitis 

ACUTE PANCREATITIS 

Doctor MacGuire presented a woman who was admitted to St Vincent’s 
Hospital, October 24, 1925 She was then nineteen years of age, previous 
history essentially negative 

Three months before five days after labor, she had a severe pain in the 
right hypochondnum radiating to back, accompanied by vomiting This 
disappeared after four to five hours Recurrence in one month This attack 
more severe, confining her to bed for five days and accompanied by jaundice 
Finally all the symptoms subsided until twenty-four hours before admission, 
when she had a severe attack of pain associated with vomiting On admis- 
sion temperature 101°, pulse no, white cells 19,000 with ninety-three poly- 
morphonuclears, abdomen generally rigid and tender with both symptoms 
much more marked in the right upper quadrant No mass 

Operation was delayed for three days without any improvement Finally, 
on opening the abdomen, there was no free fluid, the tissues bled very easily, 
the omentum appeared abnormally bright yellow in color and was markedly 
oedematous The gall-bladder was not acutely congested and not distended 
It contained many small mulberry stones and three large non-facetted stones 
No obstruction in the common or cystic duct The stomach was not distended 
but was pushed forward by a very large retroperitoneal mass which proved 
to be the pancreas It was uniformly enlarged throughout head, body and 
tail It was very boggy and a finger could be pushed into it without difficulty 
for at least two inches No fat necrosis or port wine exudate was seen 
The gall-bladder was opened, emptied of stones and drained with a Mayo 
dram inside of two rows of purse-string sutures Two holes were punched 
m the pancreas through the lesser omentum and cigarette drains inserted 
After a stormy two or three days she made a good recovery 

October 10, 1931, she was seized with hypogastric pain localizing in 
the right lower quadrant and vomiting Was admitted to the hospital where 
she gave a picture of acute appendicitis with 20,000 white blood-cells and 
eighty-six polymorphonuclears 

Emergency operation gave the following findings Pancreas showed in- 
duration of the head but body and tail seemed normal Gall-bladder normal 
in color and texture and emptied easily under pressure , no stones could be 
found and neither could the site of the drainage in the gall-bladder wall be 
determined Ducts appeared and felt normal , the stomach and duodenum 
adherent to the scar and bound in adhesions to the visceral surface of the 
liver The appendix was rolled up in a mass of oedematous omentum and 
was very long, markedly congested and gangrenous in its distal half, but not 
ruptured The appendix was removed and the patient made an unevent- 
ful recovery 

Dr John Douglas said that eleven years ago he wrote a paper on what 
he termed acute pancreatic necrosis His interest was revived recently and 
he reviewed about fifty histories of pancreatic lesions in the record room of 
St Luke’s Hospital Regarding the etiology and subsequent course of the 
disease, he was more confused than he was eleven years ago Thirty-four 
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cases were diagnosed as acute pancreatitis In six of those that were opeiated 
upon for an acute pancreatic lesion, four in St Luke's Hospital and two 
in othei hospitals, theie subsequently developed a pancreatic cyst oi some 
other pancreatic lesion In one case, a large cyst developed, three weeks 
after opeiation, which showed at that time the pancreas to be bard and 
induiated Another had three cysts foim subsequent to an operation for 
an acute pancreatic necrosis and on two occasions required drainage of these 
cysts Another patient was operated upon for an acute pancreatic necrosis 
and came back within two years when an X-ray showed a calcified area m 
the tail of the pancreas In other cases where there were gall-stones m the 
gall-bladder or common duct and a i datively slight pancreatic lesion was 
found at the time of operation, the patients died and at autopsy the pancreas 
was found to be gangrenous Several patients discharged as cured or im- 
pioved leturned to the hospital in ten days up to seven years, having been 
apparently well duimg the time between their discharge and readmission to 
the hospital with an acute pancreatic lesion Another case which was operated 
on for a gangrenous pancreas was shown at autopsy to have had previous 
attacks There are many clinical contradictions to what has been taught 
regal ding the etiology and treatment 

Doctor MacGuire rejoined that in his opinion the patient who has had 
pancreatitis is exposed to further trouble These cases frequently return sub- 
sequently with some type of suppurative pancreatitis and die He had 
punched two holes m this woman’s pancreas on the principle that one should 
diam the swollen pancreas even where there is no fat necrosis and he believed 
hei good condition up to now was the result of so doing The gall-bladder 
was not distended but contained a number of stones Disassociated from 
the problem of the pancreas it had been of interest to discover subsequently 
that a gall-bladdei can be insulted as this one was and still present a blue, 
thin-walled oigan The speaker had not known that such a thing was 
possible 

THERAPEUTIC EFFECTS FOLLOWING INTERRUPTION OF THE SYM- 
PATHETIC NERVES REPORT ON CERTAIN ARTHRITIC AND 

VASCULAR CASES 

Dr Russel H Patterson read a paper with the above title 

Dr Wendell J Stainsby (by invitation) emphasized the ease with 
which Doctor Patterson had been able to reach the sympathetic region In 
only thiee of the cases was there failure to get marked effects The subse- 
quent symptoms of neuritis, hyperesthesia and Horner’s syndrome with one 
or two exceptions were only temporary, passing off m a day or two He 
had been disappointed that the operation had not seemed to have any great 
effect on the course of arthritis, although symptoms related to vasomotor 
abnormalities were relieved Understanding of the effects of sympathetic 
J oc is just beginning and Doctor Stainsby believed this procedure would 
la^e a prominent place in the future treatment of vascular disturbances, 
particularly wiien tlie extremities only were affected 
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LIPOSARCOMA 

Liposarcomata occur usually m the thighs or in the retroperitoneal 
tissues Other frequent sites are about the kidneys, forearms, and mid-line of 
the back Less frequently they are seen in the face, pleural cavity, joint 
spaces and the subcutis Lifvendahl^ reported a case occurring bilaterally in 
lactating breasts with a fatal outcome within seven months Stewart- recorded 
three cases that, according to the evidence, were primary m bone-marrow 
Caldwell and Zinninger® saw a case arising in the fat of the extradural space 
of the lumbar spine 

These tumors occur chiefly in patients of middle age and the sexes are 
affected about equally They usually have been present from one to three 
years before medical aid is sought Liposarcomas characteristically grow 
slowly and tend to be encapsulated but do invade the surrounding tissues and 
blood vessels As a rule metastases are late manifestations of this tumor 
Reports of laige tumors are not uncommon, the largest being that of Hirsch 
and Wells,'^ which weighed sixty-nme pounds 

The symptoms of liposarcoma usually are those of a tumor mass or 
deformity When the size of the growth interferes with the normal function 
either of abdominal or of thoracic organs, symptoms of compression may 
appear Weakness, loss of weight and strength, and anorexia are occasional 
complaints, as is the case with any malignant tumor In the larger tumors, 
necrosis of the centre of the mass or the presence of haemorrhage into the 
centre of a large tumor cause characteristic symptoms 

The diagnosis usuallj. is not made before operation and indeed sometimes 
may be made only with difficulty microscopically The microscopical picture 
may be one of very early undifferentiated tissue witb but little fat or the 
cells may be predominantly of the adult type Ewing® pointed out that these 
cells may be large granular cells or small round or polyhedral cells with no sign 
or clue as to their origin Because of this variation between the two extremes, 
microscopical differentiation may be extremely difficult and must include 
endothelioma and hypernephroma as two tumors of close resemblance Unless 
liposarcoma is suspected and a fat stain done the true nature of the growth 
may be missed altogether Care must be exercised to exclude sarcoma devel- 
oping m a preexisting lipoma 

Several authors have correlated the findings in liposarcoma with embryo- 
logical fat tissue in an effort to determine the true origin of the fat cell 
Jacobson® feels that the fat cells are closely related and derived from the 
fibroblast Robertson'^ concluded that the fat represents a definite type of 
tumor tissue closely related to the myxomatous elements that are so frequently 
reported in connection with liposarcoma 
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The prognosis, of course, must be guarded when dealing with this type 


^?irtreatment of choice, wherever such is possible, is wide excision 
SelmanS ^nd Stewart have reported good results with Rontgeii therapy 

Task -T he patient Me, female, tnentj jears of age, was first seen ^in the 
Cle% eland Clinic Januar’j 13, I932 Her complaint was “a lump m the left eg 


Her 




Fig I — Longitudinal section through excised tumor mass 


illness began three jears before at which time the lump first had been noted on the 
outer aspect of the left thigh The patient recalled that about three months before she 
noticed the lump, she had receued two distinct injuries to the left thigh The mass had 
increased slowh m size but had caused no discomfort whatever One 3'ear after the 
lump was noted it was excised A few months after that excision the mass reappeared 
and had grown slowlj to the time she presented herself One week before admission 
at the clinic a portion of the tumor had been removed and examined elsewhere Through 
the courtesj of Dr Thomas L Ramsey, of Toledo, Ohio, we were able to obtain a 
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portion of the tumor, on which the microscopical diagnosis was, “primarj vascular en- 
dothelioma arising from the vessels of the muscle tissues and showing activity of gro\\th” 
The patient’s family history and her own past history were not pertinent to her 
complaint There was no history of Inematuria or other genito-urmary difficulty 

Physical examination revealed nothing of significance except the local lesion on 
the leg No kidney masses were palpable and there was no clinical evidence of dis- 
ease m the lungs or abdomen On the outer side of the left thigh m its lower half was 
a large hard tumor with a recent operative scar extending over it The mass measured 
about eight inches by five inches and projected above the normal surface of the thigh 
for two inches It was tender, because of the recent operation, and appeared fixed to 
the underlying structures One lymphnode was palpable in the left groin 

A rontgenogram of the chest showed no evidence of metastases Examination of 



Fig 2 — MicroscopiCTl section of liposnrcoma Fic 3 — Microscopical section of 1 posarcoma 

(x 150) (\ 150) 

the urine revealed nothing abnormal Complement fixation reactions were negative 
Mild secondary anjemia was present 

A biopsy of the left inguinal node was done on the day following admission and 
the pathological diagnosis was subacute inguinal adenitis Two days later the tumor 
was excised widely through a linear incision extending the full length of the thigh on 
Its anterolateral surface The operation revealed a rather firm movable tumor mass (Fig 
i) about eight centimetres in diameter m the rectus femoris muscle, at about the junc- 
tion of the lower and middle thirds of the thigh The entire tumor mass was resected, 
taking with it a wide border of the rectus femoris muscle itself The patient’s con- 
valescence was uneventful and she left the hospital twelve days after operation 

The microscopical study of the tumor (Figs 2 and 3) by Dr Allen E Graham 
showed that there were numerous sections containing muscle, fascia, fatty tissue and 
neoplasm There were numerous areas of inflammation, degeneration, necrosis, throm- 
bosis and granulation In connection with the latter there were occasional giant cells 
of the foreign-body type 

The tumor tissue was of uniform character and consisted of an alveolated mass of 
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large, closely packed, \acuolated cells, with round or oval, vesicular nuclei forming 
solid nests, separated b\ a \eri fine, vascularized stroma At first glance the general 
arrangement and character of the cells suggested the possibility of hypernephroma In 
some areas, the aheoli were quite large and had spaces m the centre, man> of which 
contained red cells Some of these spaces appeared to be lined by a single layer of 
high cuboidal or columnar cells Such areas suggested angio-endotheliomatous neoplasm 
Frozen sections, stained with Sudan and thionm, showed large quantities of lipoid mate- 
rial m the form of fine and coarse globules in a large number of the tumor-cells 

The tumor tissue w'as scattered throughout the muscle and tendon or fascia It 
did not infiltrate diffusely, but show'ed striking tendency to remain localized m small 
and large lobules separated b> dense bands of fibrous tissue In some of the sections 
It seemed possible to trace the origin of the neoplasm m the lobulated, fatty tissue The 
pathological diagnosis w'as hposarcoma of the left thigh 

In one portion of the tumor, cells histologically similar to the tumor-cells were 
present m the small blood-vessels Whether this represented actual invasion of the 
blood-stream or w'hether the tumor was forming a polyp in the blood-vessel could 
not accuratel} be determined Examination of the piece of tissue removed at the 
operation elsew'here on January i show'ed in much plainer detail, without the presence of 
the post-operative reaction, the lipoidal nature of the tumor It could readily be deter- 
mined that this was a tumor arising from fat cells and not a connective-tissue tumor 
arising m fat 

Sections of the tumor w'ere sent to the department of pathology at the Memorial 
Hospital, New York City, and were reported as typical of hposarcoma Doctor Karsner, 
of the department of pathology. Lakeside Hospital, Cleveland, also agreed with the 
diagnosis of hposarcoma 

The nomenclature relating to liposarcomata as found m the literature is 
exceedingly confusing Until recently, authors have used descriptive terms 
of the predominant type of tissue present Thus we find such terms as 
iipomyxosarcoma, hposarcoma, myxomatodes, lipoma myxomatodes, myxo- 
hposarcoma and lipoma sarcomatosum No doubt these tumors exist as 
entities, but also hposarcoma, a tumor arising from fat-cells, exists as an 

entity We believe the tumor in this case to be of the latter type, a true 
hposarcoma 

T E Jones, M D , and John C McClintock, M D , 

Cleveland Chmc, Cleveland, 0 
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TUBERCULOUS ABSCESS OF THE SPLEEN 

Tuberculosis of the spleen has been classified as both primary and 
secondary By primary tuberculosis it is not meant that the spleen is the 
portal of entry of the infecting organism or even the first tissue of the body 
in which the disease manifests itself, but that the diseased process may 
localize itself m the spleen and act as a focus for dissemination of the tubercle 
bacilli, while the original focus may be healed entirely The primary type 
IS characterized by rather typical symptoms and signs, and the individual may 
be cured by splenectomy Secondary tuberculosis of the spleen is not uncom- 
mon and IS associated with active tuberculosis of other organs 

Wmternitz,^ in 1912, collected and tabulated fifty-one cases of primary tuberculosis 
of the spleen Sixteen of these cases were operated upon, with nine recoveries The 
operative series included one case in which a splenectomy was not done because of adhe- 
sions, and two cases m which the spleen was sewed to the abdominal wall and the cold 
abscess allowed to dram Winternitz’ analysis of the fifty-one cases may be briefly 
summarized as follows 

Tuberculosis of the spleen seems to be equally frequent in the male and female sex 
It is most frequent between the ages of twenty and forty, but may occur at any age 
The youngest in his tabulated list was one year and the oldest eighty years of age 
The symptoms may run an acute or chronic course In the acute cases the symptoms 
were those of an acute systemic infection, and in the chronic cases the onset was char- 
acterized by pain or tumor in the splenic region There may be, in addition, gastro- 
intestinal or respiratory disturbances In the list of fifty-one reported cases, the blood 
count was given in twenty-six It was normal m nine (3461 per cent ), showed aneemia 
m eleven (4230 per cent), and a polycythiemia was present m six (2308 per cent) 
The ansemia was not marked in any instance, 3,200,000 red cells being the lowest count 
As a rule the leucocytes were not increased, and their number seemed totally independent 
of the number of red blood-cells 

The association of polycythaemia and tuberculosis of the spleen was first noted 
by Rendu and Widal ~ Douglas and Eisenbrey® report a case of tuberculosis of the spleen 
with infarction and polycythaemia Since many cases of polycythsemia have been noted 
m the absence of splenic tuberculosis, a direct relationship is open to some question 

Of the cases reported as primary tuberculosis of the spleen only a small percentage 
have shown definite abscess formation Winternitz mentions a cyst of the spleen reported 
by A M Hayden which was apparently a cold abscess Magnac‘ records a tuberculous 
spleen in a fourteen-and-one-half-year-old girl which was removed at operation and 
found to contain a liter of pus Another definite case was operated upon by Peck® and a 
spleen weighing 3,270 grams was removed, which contained an abscess eleven centimetres 
m diameter The diagnosis was confirmed in his case by injecting the splenic pus into 
a guinea-pig 

We have recently treated a patient at the University of Kansas Hospital, who was 
found to have an unusually large cold abscess of the spleen without clinical evidence of 
involvement of other organs 

Case Report — A G , colored, female, aged twenty-two years, was admitted to the 
hospital July 19, 1930 About two years before admission she noticed a mass the size 
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of a small orange just under the left costal margin about five inches to the left of the 
m^id-iine This mass remained stationary in size for about two months Following this 
Tenod It began to grow rapidly She noticed that the mass was chiefly confined beneath 
die rl^mid appeared to be pushing the ribs outward During the succeeding months 
there appeared to be a gradual increase m bulging of the ribs In the rib 

marg... receded somewhat and the swelling appeared somewhat ower m the Wt aMo- 
iiien^ In March, 1930, it filled the entire left abdomen (Fig I ) She was able to feel 



Tig I — Appearance of abdomen with patient standing erect 

a splash as if there were fluid in the abdomen She has had no discomfort from the mass, 
except about one week before admission to the hospital, when she had some pain over the 
bladder region for one day only She has had no urinary or menstrual disturbances 
1 here has been some loss of weight and strength 

On admission to the hospital she had a normal temperature with an unstable pulse 
ranging from 85 to 120 During the succeeding week the temperature on several occa- 
sions rose to loi and at one time reached 103 “ Part of the time the temperature was 
within normal limits Emaciation and anaemia were marked 
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The mass in the left abdomen extended from the diaphragm to the pubes and bejond 
the mid-lme on the right This mass appeared to fill the entire left abdomen There 
was a definite fluid wave m this mass It was not tender, nor did it move with respira- 
tion At the lower margin of the mass there was a firm area with some l^regularlt^ 
Blood chemistrj" was within normal hnuts Kidney function test was normal A 
cathetenzed specimen of urine showed a few pus-cells The Wassermann and Kahn tests 
w'ere both four plus The blood examination showed a secondary anaemia with 3,400,000 
red cells, 52 per cent hsemoglobm and 6,850 white cells with 70 per cent polymor- 
phonuclears 

The X-ray report is as follows Skiagraph of the kidneys, ureter and bladder shows 
the right kidney m normal position w'lth what appears to be a normal pyelogram The 
left kidney is displaced to the right and lies at the angle made by the spine and the crest 
of the right ileum The entire left abdominal field shows a large homegeneous, uniform 
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Fig 2 — Dra^ving of spleen sho^Mng general form and large abscess cavitj 

shadow, suggesting a large tumor mass, which has crowded the left kidney over to the 
position It now occupies Skiagraph of the chest shows the lung fields clear, except for 
some slight infiltration m the right costophrenic angle The diaphragms are elevated, but 
the contours are normal No evidence of active lesion in the lungs 

Exploratory operation was done July 29, 1930, and a large splenic tumor exposed 
This was found to be cjstic and on aspiration contained pus The entire mass was 
removed wnth considerable difficulty It was densely adherent to the diaphragm over a 
large area While attempting to free the spleen from the diaphragm it was torn and 
pus soiled the left peritoneal cavity The quantity of pus aspirated measured 5,500 cubic 
centimetres The spleen w'as completely removed The post-operative course was rather 
stormy for a few days On the tenth day she developed an enteritis She became discon- 
tented and left the hospital against advice on the fifteenth post operative day She died 
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at her home eighty-two days after the operation from what appeared to be generalized 

tuberculosis An autopsy was not obtained 

The pathological report was as follows Gioss Pathology —Specimen consists of 
a large cystic spleen, measuring twenty by twenty-six by fifteen centimetres (Fig 2 ) 
The surface is fairly smooth and symmetrical There are numerous firm, fibrous, 
hamiorrhagic, adhesive tags attached to the surface One surface is purplish-red and 
measures twenty-two by eighteen centimetres This represents the flattened-out splenic 
tissue One pole of the spleen is unmvolved and hangs from the rounded mass much 
like the auricular appendage of the heart It is triangular in shape, seven centimetres 
across the base, four and a half centimetres from the base to the apex and two centi- 
metres in thickness The surface of this area is wrinkled and soft and flabby in con- 
sistency The capsule of the spleen proper is markedly thickened Areas of fibrosis, 
measuring from one to eight millimetres in diameter, are seen scattered over the surface 
The spleen is irregularly thinned by the large cystic cavity The remainder of the 
capsule of the spleen covers the entire cystic cavity The cystic cavity measures twenty- 
one by seventeen by thirteen centimetres The cyst wall measures about two millimetres 
in thickness It is fibrous and white The cavity contains friable, whitish-yellow, 
cheesy material The internal wall is haemorrhagic, reddish-yellow, granular and covered 
with caseous material 

Histological Pathologv — The captule of the spleen is considerably thickened There 
are some loose adhesions on the surface A number of thm-walled blood-vessels are 
seen on the surface The trabeculae are prominent The malpighian bodies are large 
but poorly defined Some of the malpighian bodies show a tendency to hyaline change 
The terminal arterioles are not particularly abnormal Throughout the splenic pulp 
tlicre is considerable infiltration with mononuclear and a few polymorphonuclear leu- 
cocytes Eosinophilic cells are also seen in the stroma The wall of the abscess is 
made up of dense hyaline fibrous tissue, along the inner side of which there is some 
chronic granulation tissue This chronic granulation tissue frequently shows little tags 
of circumscribed foci that are poorly defined and also epithelioid cells with here and 
tlicre fairly typical multinucleated giant cells The picture is quite characteristic of 
old chronic tuberculosis granulation tissue 

Diagnosis Chronic splenitis and perisplenitis with a tuberculous abscess 

Two guinea-pigs were inoculated with the pus from the large abscess of the spleen 
Both pigs died and at the autopsy many granulomatous nodules were found m the lungs, 
liver and in the spleen characteristic of tuberculosis 


Mervin J Rumold, M D , and Thomas G Orr, M D 

Unwet stty of Kansas School of Medicine, 

Kansas Cifv, Kansas 
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The Genesis of Cancer By W Sampson Handley, MS, Lond , FRCS 
Pp XX + 258 with 1 13 illustrations London, Kegan Paul, Trench, Trubner & Co, Ltd 

To have condensed the results of a quarter of a century’s clinical experience and 
experimental work into a small volume of 250 pages would in any case have been a 
noteworthy achievement But, m the volume now before us— The Genesis of Cancel — 
Mr Sampson Handley has done a great deal more than this he has given us a construc- 
tive hypothesis upon the great problem of the origin of cancer, which cannot be better 
expressed than m the author’s own words 

This book states the evidence for the main inference which has been forced upon 
me by twenty-five years’ clinical and histological work upon cancer, namely, that local 
lymph stasis usually due either to congenital malformation of the lymphatic vessels or 
to a chronic proliferative lymphangitis, is a constant precursory factor m malignant 
disease and may therefore be spoken of as its cause If I am reproached for writing a 
book merely to establish our conclusion, my defence is that m my opinion that conclusion 
IS the master-key to the Etiology of Cancer 

A careful and exhaustive study of the lymphatic system has been the foundation 
of most of Mr Handley’s best-known work, namely, that upon the spread of carcinoma, 
and the thesis embodied m the book now under consideration As he tells us, he found 
the lymphatic anatomy of the skin so inadequately dealt with even m text books of 
dermatolog3', that it was found necessary to explore the whole field and to construct 
from his own histological researches a workable and coherent view of the cutaneous 
lymphatic system It is somewhat remarkable that this subject had so long escaped 
careful research, or at least that if such research had been carried out its results had, 
up to that time, been so imperfectly recorded The intimate association of the lymph 
with the physical and chemical dynamics of the cell would appear to be an obvious indica- 
tion for the study of the effects of localized disturbances of the lymph supply, and 
therefore for a close examination of the lymphatic vessels m those situations where 
there are abnormalities of all growth Hitherto this aspect of the case has received but 
very cursory attention, and the more spectacular phenomena of mitosis, cell proliferation 
and the like have monopolized the time and care of research workers The present 
reviewer well remembers that the late Doctor Klein, when lecturing at St Bartholomew’s 
Hospital, stated his opinion that the lymphatic system was undeservedly neglected and 
that careful research therein would probably be rewarded by the elucidation of some of 
the most obscure problems m pathology With Mr Handley it has already yielded 
practical results of the utmost importance m demonstrating the method of the spread 
of cancer He now asks us to consider the evidence of its part m the production of 
malignant disease 

The first chapter of the book is devoted to a comprehensive study of the lymphatics 
of the skin, and is followed by a critical examination of the histological appearances pre- 
sented by lymphangitis, especially as it occurs m such conditions as lupus, Paget’s disease 
of the nipple and syphilis In all of these lymphangitis is a prominent feature and all 
three are, of course, well known to be intimatelj associated with malignant conditions 
of the skin, breast and tongue The one factor which is common to all is lymphangitis, 
varying m degree according to the development of the disease 

Consideration of the papilloma as a result of lymph stasis forms the subject of the 
following chapter, and the author records an experiment of his own, which is emmentlj 
instructive in this connection By placing a rubber band around the base of a rabbit’s 
ear, so as to produce a moderate degree of constriction, a very marked hjpertrophj 
of the cutaneous papilla: occurred In our opinion the cardinal value of this experiment 
lies m the fact that no extraneous variables such as micro-organisms were introduced 
the sole deviation from the normal is an alteration of the “hj’draulics” of the local 
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circulation and the production of lymphatic obstruction There is no possible question 
of direct action upon the epithelium itself, such as might be considered to arise from 
the external local application of chemical or physical irritants There is papillary hyper- 
trophy simply in consequence of over-nutrition due to lymphatic obstruction 

If this IS the case, and alterations in the subjacent lymphatics are the essential pre- 
cursors of papillomata rather than agents acting directly upon the epithelial cells, it is 
dear that anything which sets up the necessary changes in the lymphatic vessels-be it 
coccus, bacillus, spirochete, or chemical reagent-can by so doing determine the forma- 
tion of a papilloma Common warts are by many workers now thought to be infective , 
upon the view we are now considering the primary action of the infective agent is not 
upon the cutaneous epithelial cells but upon the subjacent lymphatic vessels and adjacent 

connective tissue , , f 

Very instructive also are cases of rectal prolapse, where the prolapsed portion ot 

the gut is locally constricted by the sphincter, and one is illustrated where this condition 
is associated with the formation of stalked papillary adenomata, while attention is also 
drawn to the fact that such prolapsed portions of the rectal mucosa show marked tend- 
encies to become the site of carcinoma That papillomata and adenomata are the com- 
mon antecedents of neoplasms in the tongue and rectum, respectively, is of course well 
known What is perhaps not so commonly appreciated is, that both these conditions 
may exist without any microscopic evidence of their presence Microscopic examination, 
even with a low power, will render them evident The work of Lockhart-Mummery and 
Dukes in connection with pre-cancerous conditions of the rectum, affords incontrovertible 
evidence of the presence of these, often microscopic, adenomata in the rectum and of 
their being precursors of malignant change 

Carcinoma of the breast affords corroborative evidence of the same condition of the 
lymphatic system Bonney found traces of chronic mastitis in all the cases of early 
carcinoma which he examined Handley finds that in the earliest stages there is marked 
cell proliferation of the connective tissue, together with a proliferative lymphangitis 
In the later stages these initial changes are masked by fibrous tissue of greater or less 
extent In the earlier active stages of mastitis distention of the perilobular lymph sinus 
can be seen, and all the lymphatics of the lobule are distended with lymph Photo- 
graphic illustrations of these changes are given In the later stages the epithelium of 
acini and ducts begins to show proliferation and papillomatous elevations appear within 
the ducts Upon the fact that such proliferation and papillomatosis precede actual 
malignancy there is now a general consensus of opinion The point to be emphasized is 
that it is not the epithelial change which is the primary change, but the initial 
lymphangitis with its accompanying connective tissue alterations It is also an observed 
fact that the induration of chronic mastitis, when the condition has developed so as to be 
clinically recognizable, corresponds in position to the anatomical mammary lobes, each 
of which has its own special outlet upon the surface Infection from the surface, what- 
ever may start it, would therefore tend to produce lesions having a lobular distribution 

Carcinoma of the cervix uteri exhibits an analogous state of affairs in its early 
stages Bonney has shown that “a system of connective tissue papillae and inter-papillary 
epithelial processes is developed in a situation where these structures do not normally 
exist, and that epithelial downgrowth is initiated on local areas of plasma-cell prolifera- 
tion and loss of elastic tissue And further it has been demonstrated that when the sub- 
epit le la connective tissue proliferation first takes place the epithelium is actually thinner 
than normal, aii^d that its hypertrophy only develops after the sub-epithelial changes are 
established That which is so clearly seen m the case of the cervix is also true of 
le 0 er situations that have been studied, namely, that the hypercellularity of the sub- 
epithelial tissue precedes the multiplication of the epithelial cells ” Papillary hypertrophy 

much n? cancer of the cervix It is a commonplace that cervical cancer is 

ore common in parous than m non-parous women , and it is obvious that injuries 
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to the cervix with the consequent formation of fibrous tissue will lead to obstriictue 
changes in the h mphatic s> stem of the part, -whether septic changes ha-\ e occurred or not 
Equallj instructive is the genesis of X-ra> or radium carcinoma of the skin Vol- 
bach, \\ho, in addition to his own experimental work, has studied histologicalh the 
probablj unique collection of clinical material placed at his disposal b^ Porter, insists 
strongly that the initial lesions of a radio-dermatitis do not occur in the epithelium but 
in the sub-epithehal connective tissues Swelling of the collagen fibers is the first 
obvious result of radiation, and no epithelial changes can be obser\ed until this has 
occurred, and he goes on to say that he believes the lesions of the epidermis are in all 
cases secondary to the obliteration of lymphatics and capillaries produced bi the priman 
changes in the connective tissue 

Space does not allow of any further discussion of the clinical evidence brought 
forward, but it is surelj a strong point in favor of Mr Handley’s view that so far 
from contradicting previous experimental and clinical work it affords a rational basis 
for explaining the action of such diverse carcinogenic agents as radiations, chemical 
reagents, trauma and living organisms Interference with l>mph supplv means altera- 
tion in conditions of nutrition, and since nutrition obviouslv determines cell growth we 
seem to be approaching the root of the problems When it is realized how slight 
modifications in the electrolyte concentration of the medium in w'hich they are suspended 
can cause division of certain unfertilized ova, the enormous importance of alteration m 
the nutritive medium at once becomes manifest 

One further point requires mention It has been objected that the development 
of malignancy upon, say, cutaneous papillomata is relatively rare This is perfectb 
true The point insisted on is that prior to the development of carcinoma the papillar\ — 
and their antecedent lymphatic changes — must be present To saj' that carcinoma is 
invariably preceded by these changes is not to sav that the^ invariably produce carcinoma 
The determination of actual malignancy depends doubtless on manj subsequent factors 
which themselves call for extensive research 

Very striking is the fact that Mr Handley has arrived at his conclusions firsth on 
the spread of cancer, and now upon its origin, by the sjstematic use of ordinar\ his- 
tological and anatomical methods The new'er cjtological, physical and chemical lines 
of research have disclosed facts of fundamental and far-reaching importance which were 
unattainable by the older methods , nevertheless it is in our opinion a most pernicious 
delusion to consider that the day of ordinary histological research is past 

The book is one which needs and deserves to be carefully read and studied, and the 
more this is done, the more, we are convinced, wall the fundamental importance of 
the matters so lucidlv presented become established 

H A Colwell 
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ADDRESS OF THE PRESIDENT 

THE STUDY AND TEACHING AND THE PRACTICE 

OF SURGERY 

By Arthur De \.n Bevan, M D 

or Chicvgo, Iei 

The last 6.% yeais have witnessed gieat changes in the teaching and 
the practice of suigery Dining this peiiod medicine became a science, 
medicine is today a science as tiuly as physics, chemistiy and biology 
aie sciences It is not possible to give an exact date to the biith of the 
science of medicine but one can appioximate the date The science of medi- 
cine is based upon anatomy, physiolog}^ pathology and phaimacology When 
these daughter sciences of medicine had advanced to the dignity of true 
sciences, medicine itself then became a science, because medicine is simply the 
application of these sciences to the study of the cause and the recognition 
and the cuie and the pievention of disease 

When did this change occiir^ This change, of couise, was gradual 
Many men m many countries helped to bring it about In its struggle 
upward through the centuries mothei medicine gave birth to a number 
of daughter sciences, and these children have helped mightily to place her 
on a scientific basis Sired by Vesalius, medicine gave birth first to the 
science of anatomy , sired by Harvey, to the science of physiology , sired 
by Morgagni, to the science of pathology, and then these children presented 
the old lady with many grandchildren Anatomy gave birth to histology and 
embryology , physiology to biochemistry , pathology to bacteriology 

If we fix an approximate date to the change of medicine into a science 
we should, I think, take the period of Pasteui’s active work and influence 
Many men contributed to this great result before the days of Pasteur John 
Hunter, the surgeon, Jenner and the English physicians, Sydenham, Bright, 
Hodgkin, Stokes and others , Cruveilhier, the French pathologist and the 
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French surgeons of the last century, Malgaigne, Nelaton and Broca, Claude 
Bernard, the father of modern physiology , the great French clinician, Trous- 
seau, the introducers of anfesthesia Morton and Simpson, the German 
pathologist, Rokitansky, and his contemporaries and successors, Virchow, 
Karl Ludwig, Langenbeck and Billroth, and then came Pasteur, the founder 
of bacteriology and through the mist of the centuries at last came clearly 
into view the magnificent figure of the science of medicine After Pasteur 
came Lister and Koch and many laboratory and clinical scientists, and medi- 
cine was at last and undeniably a science — possibly the greatest of all sciences 

To those of us who have lived through the greater part of this period of 
rapid transition, the experience has been most interesting, most fascinating 
I began the study of medicine in 1880 It may be of interest if I draw 
for you a sketch of the surgeri' of that day My Professor of Surgery was 
Moses Gunn, one of the founders of the American Surgical Association, and 
its fourth President I soon became an assistant in Gunn’s surgical clinic 
and was the registrar who kept the records of the cases examined and operated 
upon 

The surgical cases weie ver} different from the cases seen m a surgical 
clinic today We did very little abdominal work We had not as }et intro- 
duced antiseptic surgical technic, this m our clinic was not done until i88r 
The anesthetic was ether The operations performed were amputations, 
removal of tumors, cutting for stone excising epitheliomas of the lowei hp 
operating on hemorrhoids, opening abscesses, setting fractures, reducing 
dislocations occasionally ligating a gre.it vessel for aneurysm, draining an 
empyema trephining for depressed fracture of the skull, opeiatmg foi 
osteomyelitis, dilating urethral strictures, doing an occasional external 
urethrotomy for stricture or extravasation of urine, opening a pei ityphhtic 
abscess, removing tonsils with a tonsillotome, dividing eye muscles for 
strabismus, doing subcutaneous tenotomies for club-teet, amputation of the 
breast for carcinoma, operations for the relief of strangulated hernia, 
laparotomy for the removal of an ovarian tumor, the tapping of hydroceles 
and the injection into the sac of tincture of iodine to bring about obliteration 
and cure, the removal of the second division of the trifacial, including 
Meckel’s ganglion, for severe and persistent facial neuralgia, these were 
among the operations when I was a medical student 

The surgeons were still under the spell of the rapid and brilliant operat- 
ing of the pre-ansesthetic era The left lateral lithotomy done b} Gunn and 
his contemporaries was a dramatic and brilliant piece of work The patient 
was etherized and held firmly in the lithotomy position The giooved sound 
was passed into the bladder and clicked upon the stone, sitting m front of 
the patient was the surgeon dressed m a frock coat with the cuffs of the 
sleeves rolled back, with a scalpel the left lateral incision was made down 
and into the urethra The surgeon with his left index finger in the wound 
felt for the grooved sound, he then passed a long narrow probe-pointed 
kmfe along his le£t index finger down to the staff and felt the point engage 
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m the groove He then gave a signal to his assistant who carried the sound 
well into the bladder by depressing the handle of the staff , this carried the 
knife with it, and incised the urethra and the left lobe of the prostate The 
knife was withdrawn, the left index finger was introduced along the staff 
into the bladder, the staff was withdrawn by the assistant, the surgeon 
threw his right hand up in the air and an assistant placed the lithotomy 
forceps in it, the lithotomy forceps was rapidly introduced along the left 
index finger into the bladder, the stone grasped firmly by the forceps a 
slight rolling motion of the forceps was made to see that the stone was 
well grasped and that the forceps were free, and then as m delivering a 
child’s head with obstetrical forceps following the curve of the pelvis, the 
stone was removed and for an instant the surgeon held the stone up over 
his right shoulder so that the audience could see — and then applause, and 
all of this was done within a few minutes from the beginning of the opera- 
tion The conditions under which this work was done were very different 
from those existing today 

S D Gross, the founder of our Association, m an article published in the 
American Journal of the Medical Sciences, 1876, volume Ixxi, in which 
he discusses a century of American Surgery (1776 to 1876) made the 
following surprising statement 

“Although this paper is designed to record the achievements of American surgeons, 
there are, strange to say, as a separate and distinct class no such persons among us It 
IS safe to affirm that there is not a medical man on this continent who devotes himself 
exclusively to the practice of surgery American medical men are general practitioners, 
ready, for the most part well educated, to meet any and every emergency whether in 
medicine, surgery or midwifery ” 

This Situation continued for some time Dr George Dock, who was grad- 
uated in the ’eighties in Philadelphia, told me that W W Keen, who at that 
time was recognized as one of the prominent American surgeons, had one 
of the largest general practices in Philadelphia, and Nicholas Senn, when he 
left Milwaukee to take the chair of surgery at Rush, Avas doing a very large 
general practice 

One can obtain some idea of the surgery of the time by reading the first 
volume of the Transactions of the American Surgical Association, published 
in 1883, fifty years ago This contains the papers read in the first three 
meetings Although Lister’s paper on the antiseptic treatment in surgery 
was published in 1867, suggestions were very slowly accepted Lucas- 
Championniere in France, and Thiersch and Volkmann in Germany adopted 
Listerism m the earl}’- seventies Lister's work was based at first upon the 
theor} that germs produced suppuration and he sought to exclude them 
from the wound This was simply a theor}'-, these pus germs were not 
demonstrated until Ogston in 1881 and Rosenbach, somewhat later, and 
Koch finally with solid media vvere able to grow pure cultures of staphylococci 
and streptococci and prove conclusively the fact that these pus organisms 
Avere the cause of suppuration 
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In this uncertain period of about fifteen years, the majority of the 
surgeons of the world refused to accept Lister’s theory This is very well 
shown in the first volume of the Transactions of the American Surgical 
Association Dr B A Watson, of Jersey City, read an excellent paper on 
Listei’s system of antiseptic wound treatment Today, of course, the paper 
seems most convincing and yet the discussion which followed showed that 
many surgeons lefused to accept it Dr J H Packard, of Philadelphia, 
who opened the discussion, said, “If I understand the essayist correctly, I 
must take exception to his statement that the majority of American surgeons 
have adopted Listensm, certainly on behalf of the surgeons of Philadelphia 
I feel warranted m saying that it has not in their hands yielded such results 
as to induce them to adheie to it” Dr Alfred Post, of New York, said, 
“I think I can say the same in regard to the surgeons of New York, I do 
not think that any of them now use the method ” Dr A Vanderveer, of 
Albany, said, “I can say the same in regard to the surgeons of Albany and 
the vicinity ” Dr T G Richardson, of New Orleans, said, “There is not 
a surgeon m our state who uses the Lister method ” Dr C H Mastin, of 
Alabama, said, “We have ceased to use it entirely” , and this was the American 
Surgical Association in 1883 

Foitunately, my own teacher of surgery, Moses Gunn, took up Listensm 
comparatively early In the first volume of the Transactions of the American 
Surgical Association, he presented a papei on the treatment of fractures 
of the skull, this was read June i, 1882 Up to that time the accepted 
treatment in fractures of the skull with depiession was to operate and 
elevate the fragments in compound fractuie, but to lea^e simple fracture 
with depression severely alone Gunn took the position that the advantage 
gained by antiseptic surgery made it possible to oj^erate n ith safety on simple 
fractures with depression and elevate the fiagments, and he advocated this 
method of treatment Gunn was severely criticised One surgeon in the 
discussion said, “I think the advice of Doctor Gunn, that we should elevate 
every depressed fiacture, even if it is simple in chaiactei, is a very dangerous 
doctrine ” 

During my medical course our school, foitunately, came under the influ- 
ence of two of our younger men who had spent several years in post-grad- 
uate work in Vienna and Berlin, France and England, during this period 
of rapid transition from 1880 to 1882 These men were William T Belfield, 
who just before his return from abroad studied m Koch’s laboratory in Berlin 
and learned what was then known of the new science of bacteriology , he 
learned to stain for tubercle bacilli, gonococci, pus organisms, etc Belfield 
presented m the Cartwright lectures in New York m 1883 an excellent 
account of the known facts of that day under the title of “The Relation of 
Microorganisms to Disease ” I was fortunate enough to receive instruction 
in this new bacteriology from Belfield — a course which he gave to a small 
group of SIX of us as a private course 

The second man -I refer to was Roswell Park, who was at that time an 
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assistant piofessoi of surgeiy undei Gunn Park delivered the Mutter 
lectin es on surgery in Philadelphia in 1890 and piesented veiy well the newei 
conceptions of suigical pathology and especially surgical bacteiiology Park 
did not remain with us very long On Gunn’s recommendation he was 
called to the chan of surgeiy at the Bufifalo Medical School where he 
became, as you all know, one of oui great surgical teacheis 

In my medical course I majored in anatomy For thiee yeais I was 
prosector to Professoi Chas T Parkes, who was a fine anatomist and a 
biilhant siiigeon Parkes early took up antiseptic surgery and mastered the 
technic so thoroughly that he obtained excellent results In 1884 and 1885 
he did a series of expeiiments on forty dogs producing gunshot and pene- 
trating wounds of the abdomen aftei the dogs had been etherized and pre- 
paied antiseptically for a surgical operation He operated at once, opened 
the abdomen, controlled the bleeding, repaired the injury of the stomach 
and intestines and othei viscera and succeeded in saving about 50 per cent 
of the cases He piesented this work as the Chairman’s Address of the 
Suigical Section of the American Medical Association in 1885 His paper 
attracted wide attention all over the world and was followed at once by 
many successful operations for penetrating wounds of the abdomen in this 
country, England and the Continent, Parkes’ work was timely It was 
made possible by the combination of antiseptic surgery and ansesthesia and 
irapioved surgical technic 

The period from 1880 to 1890 proved to be m surgery one of great activity 
and marvelous development It witnessed the development of the opera- 
tions for radical cure of hernia, resection of the stomach for carcinoma, 
gastroenterostomy for the relief of pyloric obstruction, cholecystectomy and 
choledochotom)’-, the removal of kidney stone, the discovery of appendicitis, 
the operation of appendectomy and new operative procedures in almost every 
anatomical field made possible for the first time m the history of the world 
by the fortunate combination of aniesthesia and antisepsis It was, of 
course, as the senior members of the association can testify, a wonderful 
opportunity to live through this period of the development of modern scien- 
tific surgery 

After I was graduated I entered the U S Marine Hospital service and 
was stationed for a time m Portland, Oregon While there I did the modern 
operation for radical cure of hernia, first, the Czerny and later the Bassmi 
operation, cholecyst otomy and cholecystectomy for gall-stone disease, gas- 
troenterostomy, nephropexy and nephrectomy, and later after McBurney’s 
report early appendectomy and removal of the inflamed appendix before 
an abscess had formed, resection of the second division of the fifth nerve 
with Meckel s ganglion These were among the early operations of this 
kind done on the Pacific coast 

In 1888, after Gunn’s death, Charles Parkes was made Professor of 
Surgery and I was called back to Rush as Professor of Anatomy At that 
time the chair of anatomy was often the stepping stone to the chair of surgery 
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I felt my deficiencies, especially m histology and embryology, pathology and 
bacteriology, and planned a post-graduate course abroad m these subjects 
and 111 surgeiy I did this m 1892 and 1893 I went first to the old Cohn- 
hemi laboiatory at Leipzig, then in charge of Birscli Hirschfelt (Schmorl 
was at that time his first assistant) Carl Ludwig was the Professor of Physi- 
ology The gieat embryologist. His, was then Professor of Anatomy, and 
I had a very satisfactory course 111 anatomy under Spalteholtz, who was one 
of his assistants Thiersch was the Professor of Surgery From Leipzig 
I went to Vienna and entered as a student in Billroth’s clinic Eiselsberg 
was Billroth’s first assistant and gave us a fine com se m operative surgery on 
the cadavei 

Billroth was a great teachei One who attended his clinic could well 
understand why he had developed so many great surgeons and had filled so 
many of the surgical chairs of Germany, Austria and Switzerland with his 
pupils I early obtained a copy of his book, Lehren und Lernen, and have 
read it and re-read it many times Although it was written m 1876 I regard 
it as one of the soundest and most logical schemes of medical education that 
has ever been formulated, it will well lepay every teacher of medicine 
and surgery to study it thoroughly It was translated and published m 
English in 1924 with an mteiesting introduction by Professor William H 
Welch under the title of “The Medical Sciences in the German Universities ” 

In teaching surgery Billroth trained his students m anatomy, physiology 
and pathology as the basis for his teaching in clinical surgery , his surgical 
teaching was done 111 the out-patient dispensaiy, the hospital and the surgical 
clinic His conception was that the student was an apprentice who was to 
learn by seeing and helping the mastei and his assistants m the diagnosis 
and handling of patients He taught his students surgery as a successful 
football coach teaches his squad football, by training them m the actual 
work itself He would have had very little patience with some of the modern 
makers of medical curricula, who take the position that the student is to 
be given a cadaver and a book or a patient and some books and be left 
to educate himself His course on principles of surgery, his courses on 
surgical anatomy and surgical operations on the cadaver, his laboratory 
course on surgical pathology and his surgical clinic covered thoroughly the 
ground He, himself, taught ten hours a week and he made his own surgical 
clinic the backbone of the surgical course The professor of surgery in 
our American medical schools might well adopt Billroth’s scheme of or- 
ganizing his own surgical department 

In looking over the literature of the period when I began the study of 
medicine, m order to visualize the surgery of this time, I find nothing that 
compares with a publication of Billroth’s m which he reports the work 
which he did m his surgical clinic at Zurich and his surgical clinic m Vienna 
from i860 to 1876 (Chirurgische Khmk, Dr Th Billroth, Berlin, 1879 ) 
In the introduction of this volume I find an incident which will interest 
the members of the American Surgical Association 
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Billroth says, m his introduction, “One morning while I was giving a 
clinic on Lymphoma and presenting the subject in a forceful way to the 
class, I noticed on the upper row of seats in the crowded amphitheater an 
elderly gentleman with a fine head and stately figure In the course of my 
talk our eyes met and we exchanged several times sympathetic glances At 
the close of the clinic he came down into the amphitheater and introduced 
himself as Professor S D Gross, of Philadelphia, the most eminent surgeon 
in the North Ameiican republic and one of the most honored citizens of 
his countiy He held out his hand and said, ‘You have presented this 
subject to your students in the most truthful way, in a way that is seldom 
done’” Bilhoth said that he treasured this meeting and this compliment 
throughout his life 

In this report of his clinical cases, Bilhoth gives a very inteiesting ac- 
count of his effoits to study and improve the treatment of wounds, a 
subject to which he devoted much time and study As early as 1874 he 
published a research on the vegetation forms of cocco-bacteria septica and 
the part which they play in the causation and spread of accidental wound 
infection , a research on the various methods of antiseptic wound treatment 
This IS illustrated with plates showing various cocci and streptococci and 
bacilli During the sixteen-year period covered in Bilhoth’s report he 
handled 9,508 cases and had 785 cases of erysipelas and pysemia and a 
few cases of tetanus, making about 8 per cent of accidental wound in- 
fections Of 1,076 patients who died 477 died of wound infection 

He operated on seventy-seven cases of breast carcinoma where he removed tlie 
mammary gland and the axillary glands, of these seventy-seven cases twenty-four died, 
three from secondary hsemorrhage, one from pneumothorax on the evening of the opera- 
tion and ten each from erysipelas and pyaemia In his report on his amputations, resec- 
tions and osteotomies of the extremities, he operated on a total of 214 cases, of these 
150 recovered and sixty-four died nine from collapse, three from erysipelas, two from 
delirium tremens, and fifty from septicopyaemia — a mortality of 299 per cent Bill- 
roth reports that up to February, 1879, he had done 140 ovariotomies, of these eighty - 
three recovered and fifty-seven died (a mortality of 4071 per cent) With this 
terrible mortality we wonder how the surgeons of 1880 had the courage to continue 
to operate What a marvelous revolution was brought about by Lister ' What a change 
came with the general introduction of sound antiseptic surgery ' 

This change really occurred thioughout the world in the ten-year period 
fiom 1880 to 1890 The change began with Pasteur’s discovery in 1861 
that fei mentation and putrefaction weie due to microorganisms and to 
Listei s conception in 1867 that wound infections were due to these same 
miciooiganisms Listei s first attempts weie directed to steiilizmg every- 
thing that came in contact with the wound, even the air Lister’s work 
remains today the most important discovery in the development of scientific 
singei} 

In about 1886 the aseptic method began to displace the original anti- 
septic technic It became more and more evident that clinical infection 
meant as a rule contact infection and that air infection was rare The 
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spiay was given up and disinfection with carbolic acid was displaced by 
disinfection with heat This simplified and improved the entire method 
Von Bergmann and one of his assistants Schimmelbusch, contnbuted a 
good deal to this new aseptic suigeiy Suddenly it seemed almost as if by 
magic the tragedies and terrible pictures of post-operated deaths from wound 
infection, such as Billroth repoited in 1879, disappeared and a new and won- 
derful scientific suigery was born Chas T Parkes, who succeeded my old 
teacher, Gunn, in the chair of surgery, was able to report in 1888 twenty- 
five laparotomies done before a large class m a huge teaching amphitheater 
without a wound infection and with only two deaths In this new develop- 
ment of modem scientific suigeiy Amenta played an active and ci editable 
part 

The Teaching of Suigeiy — The American Suigical Association, 111 addi- 
tion to its scientific work, has a most impoitant function to perform as an 
Association composed of the teachers of American suigery, a function which 
I believe it has done and is doing well 

I began my teaching work at Rush in 1888 as ])rofessoi of anatomy, de- 
voting about half my time to my college woik and the lest to surgical work 
at the Piesbyterian Hospital The next ten years were years of veiy active 
development in surgeiy In 1898, Rush became a pait of the University of 
Chicago and under the inspiimg leadership of President William R Harper 
began a reorganization along university hues We seemed Lewellys F 
Baiker, who was then in the anatomical depaitment with IMall at Johns 
Hopkins, to take the chan of anatomy, and I was made Associate Piofessor 
of Suigeiy undei Senn In 1900 I became a membei of the American 
Surgical Association Dm mg this peiiod we were studying eagerly the 
subject of the reoigamzation of medical education at the University of 
Chicago In 1902 I was made Chairman of the Committee on Medical 
Education of the American Medical Association, and in 1904. we succeeded 
in having created the Council on Medical Education of the Ameiican Medi- 
cal Association 

In previous years this committee had bi ought in a formal annual report 
which was read and published in a loutine way but little had been accom- 
plished Fortunately, we had an active, stiong committee which devoted 
a good deal of study to the problem and we brought in a lepoit advocating 
the establishment of a more peimanent committee, each member to seive 
for five years We asked foi a salaried secietary and enough funds to 
carry on an active investigation thioughout the yeai In 1904 we suc- 
ceeded in having created a Council on Medical Education of the Ameiican 
Medical Association along these lines Our committee’s investigations had 
shown the necessity of a national influence and control of medical education 
and we found that this control could not be exeicised by the Federal Gov- 
ernment We, therefore, recommended that the American Medical Associ- 
ation cieate a Council on Medical Education to exert such national influence 
and control 
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Fioni 1904 until 1928, when I letned as Chairman of the Council on 
Medical Education. I devoted a gieat deal of ni)- time to this woik We 
formulated a piogiam which aimed to secuie 111 America a pie-medical 
course of two yeais in physics, chemistiy and biology in the univeisit}, 
foul yeais in the medical school and an mteineship of at least a yeai in 
the hospital In less than twenty yeais we succeeded 111 putting this piogiam 
into effect We reduced the numbei of medical schools from 160 to eighty 
We cut the numhei of medical students 111 half We eliminated twenty 
homeopathic schools and ten eclectic schools by seeming the geneial ac- 
ceptance of the preliminaiy iec|unements of physics, chemistry and biology, 
and conveited almost all of the schools that survived into medical depait- 
ments of univeisities 

The leoiganization was moie thoiough and moie complete than we had 
even daied to hope We secured the cooperation of Piesident Piitchett, 
of the Cainegie Foundation, and also the cooperation and enoimous financial 
assistance of the Rockefellei Foundation and the Geneial Education Board 
thiough Piesident Vincent We seemed the active support of the State 
Examining Boaids and of the Association of Ameiican Medical Colleges 
The success of the leoiganization of medical education in this countiy was 
in laige pait due to the coopeiation of these vaiious agencies with the Ameri- 
can Medical Association 

Samuel P Capen, Chancellor of the University of Buffalo, read a paper 
hefoie the Annual Congiess on Medical Education and Licensuie, held 
Febiuaiy 13, 1933. Chicago, 111 which he said, “No other phase of 
Ameiican education has evei been so drastically reformed 111 so short a 
time as was medical education In 1904 the vast majority of medical 
schools weie, with lespect to requirements for entrance and instiuctional 
piocedure, scaicely above the level of tiade schools By 1918 medical 
education had been geneially tiansformed into a univeisity enteipiise, 
on the whole the most consistently excellent entei prise that the universities 
conducted The Council on Medical Education reformed not medical edu- 
cation alone, through the influence of its example it has brought about the 
geneial lefoini of professional education” 

In this woik of the leoiganization of medical education the members 
of the Ameiican Suigical Association gave geneiously of then suppoit, 
niaii}’^ of them took an active part m the woik, notably Fiazier and Hag- 
gaid, who weie foi some time membeis of the Council, and Fied Lund, 
Harve) Cushing, John Finney, William I Mayo, Dudley Allen, Joseph 
Blake. Herbeit Burrell, Fredeiic Geirish, William S Halsted, Rudolph 
Matas. Lewis McMuitry, William Rodman and Kerry Sherman, who 

seived on vaiious committees and foimulated the organization of surgical 
teaching 

The Ainoicait Siugica! Association — The membeiship of the Ameii- 
can Suigical Association is at present limited to 150 This year theie was 
but one vacanc) cieated by the death of an actue memlier The otficeis 
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of the Association succeeded in persuading nine active meinbeis to change 
their status to senior inembeis Is it fair to ask comparatively young mem- 
bers to do this^ The United States and Canada aie steadily increasing in 
population The number of unusually competent surgeons, men who from 
every standpoint are entitled to membership in our Association, is increasing 
very rapidly from yeai to yeai Would it not be well to make some pro- 
vision at this time for a gradual increase m our membership^ I would 
suggest that m addition to filling the vacancies that occur each year, we add 
for the next five years five new men each year This plan would in five 
years increase our membership to 175, a number which is quite safely within 
the limits of our conception of a strong representative surgical association, 
representing both this country and Canada I hope that the Association 
will look favorably into the matter of such gradual increase and take the 
necessary action to bring it about I believe that such a step will strengthen 
our Association 

Gradually m the last fifty years the practice of medicine has become 
more and more divided into specialties I have already referred to the 
fact that the founder of our Association, Samuel D Gross,, stated m 1876 
that “it IS safe to say that there is not a medical man on this continent who 
devotes himself exclusively to the practice of surgery and that American 
medical men are general practitioners and cover the entire field of medicine, 
surgery and obstetrics ” This condition has been greatly changed There 
are today 111 the United States about 160,000 practitioneis of medicine 
The Register published by the American Medical Association gives the 
age of the physician, year and school of medicine from which the medical 
degree was received and the state granting the license to piactice medicine, 
and also states whether the physician specializes in any specialt}^ and whether 
he limits his work to that specialty Of these 160,000 physicians 47,390 state 
that they are specializing in some special field and 24,391 state that they limit 
their practice entirely to that special field You may be interested to know 
that in surgery 3,998 men limit their practice to general surger39 and that 
8,550 devote special attention to surgery, 200 men limit themselves to in- 
dustrial surgery and 734 devote special attention to industrial surgery, 604 
men limit then practice to orthopaedic surgerj' and 281 devote special atten- 
tion to orthopaedics , 190 limit their practice to proctology and 346 devote 
special attention to it, 1,326 men limit their work to urology and 1,024 
specialize in it, a total of 17,253 limit or specialize in general surgery, in- 
dustrial, and orthopaedic surgery and proctology and urology 

There can be no doubt but that medicine has been advanced by men who 
have specialized in limited fields, and the right sort of specialism and the 
right sort of specialists should be encouraged and maintained On the other 
hand, half-baked specialists and commeicial specialism are a definite menace 
to both the profession and the public This problem is not new In an 
address on specialism m 1892 Osier said, “No more dangerous members of 
our profession exist than those born into it, so to speak, as specialists ” It 
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requires fully as much or more intelligence and training to become a com- 
petent practitioner m general medicine or general surgery as it does to 
become a specialist There is a growing demand on the part of the public 
for specialists in medicine, and many medical men go into specialties be- 
cause of this fact — ^because it pays Many of our specialists in this 

country have not had the tiaming and experience that would warrant their 
posing as specialists 

This has presented a difficult problem to solve A man who is licensed 
by a state to practice medicine can, of course, cover the entire field of medi- 
cine, and this right should not be restricted in any way There should be, 
however, some means found to protect the public against illy prepared spe- 
cialists , or at least an effort made to designate in some way properly trained 
specialists The minimum requiiements foi the training of a specialist can 
probably be agreed upon as graduation from an accredited medical school, 
at least one year as an interne m an accredited hospital and then several 
years m general practice of medicine or surgeiy and at least three years’ 
training in the specialty m an accepted hospital and under the instruction 
of a recognized specialist, a Master’s Degree might be granted for such 
woik well done This degree, howevei, would probably not go very far 
m solving the pioblem or at least not far enough To my mind the most 
effective way would be to call to oui aid the concerted action of our better 
hospitals More and more the well-organized and well-conducted hospitals 
are becoming the centeis of the medical activities of our communities Most 
specialists need good hospital facilities to carry on their work If we could 
succeed m having the Ameiican Hospital Association and the American 
Medical Association act in this matter and secure the united action of the 
organized medical profession and all of our best hospitals in demanding 
the proper training foi all the men appointed as attending men on their 
hospital staffs and demand a minimum of three years of special training for 
men posing as specialties, it would go fai toward protecting the public, the 
profession and the hospitals and eliminate much unnecessary work and 
work done by incompetent men Within the last twenty-five years, and 
especially since the war, there has been a tendenc}'' to split general surgery 
into many specialties 

The scope of the field to he coveted by the American Surgical Association 
has nevei until compai atively recently been a matter of question Since 
the founding of the Association in 1880, it has always been the purpose of 
the oiganization to cover the entire field of general surgery In the last 
twenty years theie has lieen a tendency to split off first one and then an- 
other and another anatomical region and develop it into a surgical specialty 
Ihis has been due, m pait at least, to the development of some new instru- 
ment of diagnosis, such as the laryngoscope, the cystoscope, the proctoscope 
or some new piocedure in management as plaster-of-Paris fixation m ortho- 
pedic cases, 01 X-ra) and ladium m the tieatment of malignant disease and 
other lesions In some instances, as in neurosurgery, it has been due to the 
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special preparation in diagnosis and the special operative technic lequired 
in the development of a new and difficult field We all, of course, wel- 
come these new mstiuments and methods for they have increased our 
knowledge and power 

There is however, an unfortunate side to this pioblem The special 
technical training involved m these new instruments and methods has led 
to the development of specialties and specialists and a tendency to separate 
these fields entirely fiom geneial surgery and to the training of young men 
m these limited fields without receiving first a broad general suigical training 
The fiist men who developed these surgical specialties weie general suigeons 
with a broad suigical training which made them safe men to handle this 
special woik and othei conditions involving othei paits of the human bodv 
which often have to be recognized and dealt witb in the propei treatment of 
the individual case In some of these suigical specialties today young men 
frequently go diiect from the medical school, or aftei a short hospital in- 
terneship, into some surgical specialty which involves a narrow field, a 
single organ or a group of oigans This is not the best oigamzation of 
surgery and suigical teaching We should insist upon a broad training in 
geneial suigery as a pierequisite to entering a surgical specialt} 

Another phase of this question must interest us as membeis of the 
Ameiican Surgical Association Giadually as these suigical specialties have 
developed and special societies m these subjects have been formed, there 
has been a tendenc^ to cut off entirely fiom geneial surgeiy these special 
fields This has alieady been cairied veiy fai What would become of 
general surgerj'- if the head, spine and peiipheral neives weie lopped off by the 
neuro-surgeons, if the specialists in thoracic suigerj^ took ovei the chest if 
urologists took ovei the genito-ui mar)’- oigaiis, pioctologists the lectum and 
colon, orthopaedic surgeons fractuies and dislocations and the extremities 
and plastic and oial suigeons appropiiated then own special fiekP The 
gjmecologists and obstetricians haA^e for a long time claimed the female 
genito-urmary tiact as exclusively then own This avouIcI leaA^e to general 
surgery nothing except that small pait of the body betAveen the diaphiagm 
and the vimbilicus , and uoav comes another claimant into the field, the tumor 
specialist 01 the cancel specialist I haA'^e no hesitation m denouncing this 
last as a A’^eiy seiious blundei We might just as Avell dcAelop specialists in 
inflammation of all paits of the body as to tram men as specialists in cancer 
involving all parts of the body Within the last year I have met seveial 
of these men avIio pose as being specialists in the recognition and surgical 
treatment of malignant disease, no matter in AAhat anatomical legion it 
occurs Of course, any man Avho is licensed to piactice medicine has the 
right to devote himself to anj field he desires 

Let us look at this subject from the interests of the great science of 
surgery, of the American Suigical Association and the interest of the public 
If Ave do this I am confident that Ave shall all agree that surgery must re- 
main intact as a great science covering the entire body, and that the Ameri- 
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can Surgical Association m its nork in its programs should cover the 
entire field of general surgery Tiluch of the best work done in these 
special fields in brain work, in bone and joint work, in genito-urinary sur- 
ger\ , in thoracic surger) , in plastic surgery, has been done by members of 
the American Surgical Association , and maity of the leaders in these fields 
are here with us today We should maintain this leadership We should 
welcome as members groups of outstanding men who have developed m these 
various special fields We welcome the advances made by intensive study 
of special surgical fields but m the interest of the future of both general 
surger} and the surgical specialties, general surgery must be kept intact 
and broad enough to cover the entire subject and it must continue to act 
as the great teachei the great stabihrer of all fields of surger} In the 
teaching hospitals in the university medical departments and m the group 
clinics It IS clear!} right and proper, and to the best interests of the science 
of surgei} that men w^ell-trained in general surgery should devote themsehes 
to special surgical fields, but the bulk of the surgei y of the country will 
continue to be done, and will be w'ell done, by surgeons who have been trained 
in general surgery and who practice general surgery, and a thorough tiaming 
in general surgery wall continue to form the basis of the training of both 
general surgeons and surgical specialists This subject presented itself as 
an acute issue during the World War While working in the Surgeon 
Generals office in Washington I was requested by General Gorgas to make 
a study and report on the relations of general surgery to the surgical spe- 
cialties I later read a paper covering this ground at the meeting of the 
American Surgical Association in Cincinnati in 1918, and this was published 
m rol xxxvi of the Tiansactions under the title, “Coordination of General 
Surger} and the Surgical Specialties 

The '-\merican Surgical Association is composed largely of teachers of 
surger} In addition to our interests in the science and art of surgery, the 
•\merican Surgical Association has other important finictwns to peijoim 
We must teach our young men the importance of accepting a code of ethics, 
a code of morals, which will insure the highest character to all their actions 
m their surgical work Me must teach them to develop a judicial attitude 
\s surgeons the} are often the court of last resort, we are called U]5on to 
decide questions which in\ohe the life and the health of the patient These 
questions must be answered m the safest, most logical, most judicial and 
the most scientific waj Me must teach them that there is an art of surger} 
w Inch the} must master M e must teach them that one of the most impor- 
tant things 111 t!ie practice of surgery is the practice of common sense 

Me can all be proud of the great de\elopments that hare been made in 
surger} since the founding of the American Surgical Association m 1880 
\\ e are proud of the contributions made to this w onderful de^ elopment b\ 
members of our Association I have sketched for you hastili the stor\ 
which the swifth mocing finger of time has written in the last fifty rears 
Me iiare accomplished much but we are but at the beginning of our task 
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The mighty future holds for the science of medicine, for the science of surgery 
the greatest possibilities of development, the greatest possibilities of good 
The men of our generation will pass on the torch to younger and stronger 
hands They can feel, however, as one by one they fall out of the ranks, 
that they have served the science of surgery and their country well and 
they cannot find fault with the fates for they have been most fortunate, 
they have had great opportunities, they have lived in the most productive 
period of medical history As we grow older we find that there are com- 
pensations which come with the mai clung years 

There is beauty m the sunset, a golden coloring in the autumn A wider 
vision comes, a kindlier feeling toward the comrades who aie marching with 
us along the same road , a great joy, a great pride m the young men we 
have tiained, a keener appreciation of life with all its possibilities, a greater 
joy m living We learn to overlook and forget the little things that once 
irritated and annoyed us We learn that no one can injure us but our- 
selves We learn the simple and wonderful lesson of the Golden Rule 
We leain to recognize and bow down before the immutable laws of the 
universe We are but atoms in a mighty scheme, but small as we are we are 
a part of it, and whether we will or not the good and the bad of our lives 
will live on Scientists as we are, we learn from science the laws of life, 
the laws that men must follow for their own good We learn that the physi- 
cal law and the moral law are one Define these as you will, such knowl- 
edge means a leligion Let us make a confession of faith in life in science 
111 the future, in our fellow men 
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UNDESCENDED TESTICLE 

OF THE END“RESUIiTS OF TOREK S OPERATION AS CONTRASTED 
WITH THE FORMER METHODS OF OPERATION 

By Carl G Burdick, M D , and Bradley L Coley, M D 

or New Yohk, N Y 

In 1926, \%e reviewed the operations for undescended testes at the 
Ruptured and Crippled Hospital and were so discouiaged with our end- 
results that we sought some better method of operating Toiek’s results by 
orchiopexy, bringing the testis out through an incision m the scrotum, anchor- 
ing It to the fascia of the thigh, and sutuimg the margins of the scrotal 
wound with those of the thigh, were so satisfactory that we tried his method, 
first in selected cases, and being so pleased with the results have adopted it 
as the routine procedure during the past five years both at the Ruptured and 
Crippled Hospital, The Children’s Surgical Service at Bellevue Hospital and 
at the Lincoln Hospital 

Torek first published “The Technique of Orchiopexy” in 1909, 
Meyer, m 1927, reported on sixty-four cases which had been performed by 
Doctor Torek and his associates up to that time Their results were all 
satisfactory, a record which we unfortunately cannot equal, but as our 
patients have been operated upon by a fairly large staff at each hospital the 
results may more nearly represent what the average surgeon may expect to 
accomplish No other clinic has reported any considerable number of cases 
and w'e firmly believe this operation should become more popular than it is 
today We have not infrequently operated upon cases by the older method 
in which we felt at the time that the cord had been sufficiently lengthened to 
permit the testis to he free in the bottom of the scrotum However we 
learned that it frequently retracted even as high as the external ring We 
agree with Torek that the stretching and development of the scrotum is the 
factor that prevents retraction of the testis when the cord has seemed of 
sufficient length 

Age of Opciation — We still believe, as stated in our previous article, 
that the most suitable age for operation is betw’^een eight and twelve years 
This gives the testis a good chance to descend voluntarily if it wnll, it is 
larger and easier to manipulate and the structures are more easily identified 
than in jounger patients Also the organ has been placed in its normal 
position before the changes which come wnth puberty occur If the unde- 
scended or mal-descended testis is accompanied by a large hernia, \ve feel an 
earlier operation is imperative as naturally retention of the hernia by a truss 
is sure to exert pressure on an already underdeveloped organ and would also 
preient an} tendency to normal descent IvIoreo\er, the continued trauma 
of a truss may theoretically at least predispose to malignant change in the 
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undescendecl testis which statistics have shown is of itself inoie pi one to 
such degeneration than the testis noimally situated Tiiiss treatment is theie- 
fore contraindicated In mal-descent, especiall}" when the testis is directed 
into the thigh instead of the scrotum, we usually advise opeiation earlier as 
fuither descent does not aid the testis m leachmg the sciotum 

Opciativc Technic — The usual incision as foi an inguinal hernia is einploved In 
carrying this incision through the superficial fascia it is iinpoi tant to realize that we 
may be dealing with a sac of the superficial inguinal t\pe which after its emergence 
from the external ring turns upward toward the anterior superior spine and lies on the 
aponeurosis of the external oblique just beneath the deep laeer of the superficial fascia 
If this possibility is not borne m mind a hasty incision may result in damage to the testis 
or vas In cases where the testis has never escaped through the external ring this latter 
may be very small and difficult to identify Rather than spend too much time m trying 
to identify it we believe it is simpler to make an incision m the aponeurosis of the external 
oblique from above downward, terminating iininediateh o\ er the spine, which is the point 
where the external ring is located Having reflected the aponeurosis and exposed the in- 
guinal canal the cremaster is split in the direction of its fibres and the sac, vessels and 
testis delivered, the vessels and testis lying apparently within the sac The latter is now 
opened near the internal ring but sufficiently distant from it so that m case the sac is 
torn during the separation of the vessels it will be readilj recognized before the tear 
has extended within the ring Bj making gentle traction on the testis, either by means 
of a clamp attached to the gubernaculum or bv surrounding it with gauze, the sac and 
vessels are put shghth on the stretch This tension brings out the natural clea\age 
planes between the sac and the vas and vessels which are spread out on the posterior 
surface of the sac Clamps are placed on either side of the opening in the sac and the 
vessels and vas are separated from it bj displacing them posteriorlj, working with 
blunt-pointed scissors m the areolar tissue which lies between the sac and infundibuliform 
la^er of fascia, the latter uniting the cord structures to the sac Hawng cut across the 
sac the next and most important step is the separation of the upper end from the vessels 
This procedure is simplified by putting a blunt retractor within the internal ring and 
lifting It upward, thereby facilitating a higher separation and breaking up all the ad- 
hesions between the vessels and the peritoneum anteriorlj and the abdominal wall 
posteriorly The sac is now transfixed and ligated and the redundanev excised This 
procedure cures the hernia The lower end of the hernial sac is excised close to the 
testis and all fascial bands between the internal ring and the testis including the 
gubernaculum are removed so that the vas and the vessels of the cord aie denuded of 
their coverings Doctor Torek especially emphasizes this step and we think some of our 
failures may have been due to lack of thoroughness m this proceduie 

If the vessels are still too short, division of the spermatic artery and vein as 
recommended by Bevan are to be considered, but m both Doctor Torek’s and our own 
experience this has not been necessary Most surgeons who have divided the vessels 
and have followed their patients have been impressed by the fact that the testes usuallj 
atrophy and may even disappear entirely (Figs i and 2 ) 

An oblique incision about one inch and a half long is now made on the inner 
surface of the thigh at a site where the testis lies without undue tension and the fascia 
lata exposed, care being taken not to injure the internal saphenous vein Torek recom- 
mends that this incision should be made from in front backward and slightly downward 
so that the apposition of the scrotum and thigh is a more natural one and the tension 
is slight and evenlj distributed along the entire suture line A pocket is now made 111 
the bottom of the scrotum which is distended with gauze and incised, the incision 
corresponding m length and direction with that of the thigh That the inner limit 
of this incision should be the median raphe The posterior lips of the two incisions 
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are now sutured together Torek advises using interrupted sutures of catgut and states 
that this step is the most difficult in the entire operation due to the difficulty of prevent- 
ing inversion of the two skin surfaces We feel that we have simplified this step in 
inserting temporarj traction sutures at the two angles and using a continuous suture of 



Fig I Fig 2 

Fig I — l«o months after first stage Testis in scrotum 
Fig 2 ■ — Double undescended testes Amstomosis made too low on right Testis buried m thigh 

and difficult to palpate 

a subcuticular tjpe A firm bite is obtained m the subcutaneous tissue but the skin is 
transfixed as in a subcuticular stitch which avoids the complication of inversion and 
favors approximation of the two skin surfaces After the posterior margins have been 
sutured the traction sutures are removed The testis is now brought down through the 


Tn* 3 Fig 4 

Fig 3 Second stage right, fiist «tage left hen the right testis was delnered from thigh 

it was found to be normal in size 
riG 4 Left undescended testis One jear after second stage 

scrotal wound and sutured w'lth two or three interrupted chromic sutures to the fascia 
of the thigh, enough of the tunica albuginea being picked up to give a good hold The 
anterior margins of the thigh and scrotal wounds are sutured with a continuous silk 
suture, care being taken to get good approximation especiallj at the angles The 
inguinal hernia is repaired m the usual manner w'lthout transplanting the cord A strip 
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of vaseline gauze is passed through the canal of skin between the scrotum and the thigh 
which serves as a dressing for the deep sutures 

While Torek does not recommend it, we feel more secure if the knees are strapped 
together to prevent tension on the suture line 

The skin of the scrotum and thigh are quite different in character and in our 
experience union does not take place as promptly as in a simple incision, consequently 
we do not remove the sutures until the ninth or tenth day Frequently we do not have 
perfect approximation at the angles and there may be a small granulating wound at 
these sites which heals in a few days The patient is usually out of bed on the twelfth 
day and discharged at the end of two weeks 

We agree with Torek that the post-operative course is uneventful These indi- 
viduals are perfectly comfortable, are able to indulge in all activities which a normal 
person might and do not complain of any drag on the scrotum or suffer from eczema 
The second stage releasing the testis from the thigh is indicated as soon as the 
scrotum has stretched out to near the normal size, which is usually from two to three 



Fig 5 Fig 6 

Fig S — Operation six jears ago bj former method Left testis at external ring On right 
side vessels divided and testis atrophied Result after Torek on left side one year ago Testis 
in bottom of sciotum and normal in size 

Fig 6 — Double undescended testes Result three years later Opeiation in three stages Normal 

sized testes in bottom of scrotom 

months If this is not a convenient time, as is frequentlj the case in school children, we 
put off the second stage until the summer vacation or some other suitable period A bov 
sixteen let three years elapse between his first and second stages During this time he 
led a normal life and entered into all the school activities which he would have if his 
testis lay in its normal position (Figs 3 and 4 ) 

Separating the testis from the thigh is a rather delicate operation and care must be 
taken not to incise or injure the organ We recall one instance in which, to be sure we 
had sufficient skin to cover the testis, we removed some of the skin of the thigh and 
sutured it over the testis This thigh skin promptly sloughed — whv, we cannot saj — but 
since then we have been careful to make our incision tbrough the skin of the scrotum 
and have not had anv difficult\ in covering the testis without tension The sutures are 
removed in a week and the patient discharged on the same day (Figs 5 and 6) 

In patients with bi-lateral undescended testes our usual procedure is to bring the 
testes down one at a time At the second operation the first testis is released and the 
second brought down, the latter being released at the third operation While Torek 
advised against bringing them down at the same time due to the increase m tension 
between the scrotum and the thighs one of us (Cole\) in three cases has performed the 
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double operatmu m luo stages w,lh sattsfactor, results As a routine procedure we feel 
the three-stage operation is probably safer 

Results —In our previous article the results as legards location of the 
testis uere about 50 per cent satisfactory These included nearly a third 
^^hlch were m the upper scrotum, which we ivould now consider, a position 
unsatisfactory Our percentage of normal sized testes was about 15 per cent 

(Figs 7 and 8 ) t. wi 1 

Charles Iilixter reported in 1924 a series of 207 cases m which the end- 

results were noted in sixt}-one His percentage of good results both as to 

location and size of testis were 79 per cent satisfactory These statistics 

are distinctly better than ours, but are based on only 30 per cent of his 

total operations 



Fig 7 Fig S 

Fig 7 — Double undescended testes Both sutured to thigh at first stage 
Fig 8 — ^Both testes released at second stage Result two months later 


Bevan in his last article does not give his percentage and w'e are not 
familiar ivith any other larger senes of end-results 

In reviewring our Torek operations w^e are impressed with the fact that 
many times a testis w^hich was only one-half or tivo-thirds normal in size at 
the first operation has developed in the thigh, and at the second stage approxi- 
mates the normal Others that are not normal at this stage continue to 
derelop m the scrotum and a follow'--up note a year later states that the 
operated testis is the same size as its fellow^ Not infrequently a testis buried 
in the thigh is difficult to palpate and its actual size cannot be appreciated 
In several instances wffiere w e thought it w^as greatly atrophied, w^e have been 
agreeably surprised to find, after dissecting the organ from its bed in the 
thigh, that it had developed to normal proportions 

There may be some slight delay in healing at the angles of the wound due 
to faulty skin approximation This seldom causes trouble, but if an infec- 
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tion supervenes the sciotum takes longer to stietch out because of the scar 
tissue and it is wisei to wait a longer period before advising the second 
stage If attempted before the scrotum has stretched sufficiently it may be 
difficult to cover the testis due to a deficiency of sciotal skin Aftei the first 
stage the testis usually lies in the thigh, but may pull away and i emam m the 
lower scrotum , either position gives as satisfactory final result 

We have previously stated that these children are perfectly comfortable, 
between the first and second stages, but we must report one catastrophe 
which happened to a child of fourteen, who lived m an adjacent city He was 
awaiting the second stage and his physician reported that while playing in the 
street he suddenly experienced pain in the left inguinal region This con- 
tinued for several days when he was operated upon and an early gangrenous 
testis removed Torsion of the cord would seem to be impossible with the 
testis anchored m the thigh and it is difficult to understand how trauma 
could have caused sufficient disturbance to the circulation to permit gangiene 
We are at a loss to explain the etiology 

We have 137 completed cases for a final analysis In 123 the results are 
excellent, the testis is normal in size and lies free m the bottom of the 
scrotum In fact, the scars in the groin and thigh are the only evidences of a 
previously undescended testis 

Our failures were due to technical errors, sufficient care was not used in 
dividing all the fascial bands or the vessels were not sufficiently mobilized to 
permit the testis to be sutured to the thigh without tension In a few cases 
the scrotum was sutured to the thigh 111 a position which caused too much 
tension on the suture line so that the scrotum partly 01 completely separated 
from the thigh 

Five testes sloughed, two of these were sutured to the thigh without ten- 
sion but the suture line became infected and the scrotum separated com- 
pletely from the thigh This separation plus the infection undoubtedly caused 
the sloughing The other three were sutured to the thigh under too much 
tension 

Nine are repoited as atrophic, m three the atrophy was complete One 
patient was discharged with a testis nearly normal in size but a follow-up 
note one year later stated that the testis had atrophied and could not be 
palpated This is our only record of a case of atrophy m a testis approxi- 
mately normal m size The others varied from one-third to one-half normal 
We attribute this atrophy to interference with the blood supply from too 
much tension on the vessels In no case were the vessels of the cord 
deliberately sacrificed 

Conclusions — Failures by Torek’s method of orchiopexy can usually be 
attributed to some technical error The end-results m our hands are so far 
superior to those which we obtained by the former methods that we do not 
feel justified m using any other type of operation 

Discussion — Dr Bradle\ L Cole\ (New York) said that any discussion of the 
surgical treatment of undescended testis should be prefaced by a word of appreciation of 
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the pioneer work clone in this field bj Doctor Sevan His operation wnll stand as the 
classical procedure for this condition, comparable to that of Bassini in inguinal hernia 
About twent}-fi\e \ears ago Doctor Torek devised the operation to which his name 
IS attached For a number of jears the operation was not widely used, but about six 
jears ago Dr Herbert Mejer reported on some sixtj-fice cases 

When one operates upon a case of undescended testis, in the majority of cases one 
IS able, b\ carrjmg out the steps as outlined bj Doctor Sevan, to elongate the cord 
sufficient!} to be able to place it in the scrotum without undue tension A small per- 
centage of cases are found in which it becomes necessar} to decide whether to divide the 
\essels m order to gam sufficient length or to abandon the operation Dividing the 
vessels does definitel} increase the likelihood of atroph} There are plenty of examples 
m which atroph} did not take place if due care w'as taken not to injure the vessel that 
goes with the vas, but this division should be reserved for those cases where it is 
impossible to get length otherwise Ver} rarely one finds a case in which, after the 
most careful dissection, the testis and the vas are too short to permit of sufficient 
elongation to place the testicle in the scrotum In such a case it becomes a choice of 
doing a removal of the testis or replacing within the internal abdominal ring In this 
ver} rare instance, if the case is a unilateral one, it is probably best to remove the organ 
In most cases it is quite undeveloped If the case be one of bi-lateral undescended 
testicle it IS best not to remove it 

Some interesting work had been done b} Moore on the temperature influence m the 
development of the spermatogenic function of the testicle His experimental work on 
animals would lead to the assumption that one should make an effort to replace the 
testes in their ph} siological position m the scrotum before pubertv At what age it 
should be done is still a much debated question His own judgment is that it should 
be done between the ages of eight and tvv'elve, other factors being equal If a trouble- 
some hernia exists, it cannot be handled with a truss because of the associated unde- 
scended testis, and the operation should be done at an early period 

One point in the technic of the Torek operation worth emphasis is the hazard of 
placing the incision in the thigh in such a wa} that, when sutured to the scrotum, there 
IS tension on the suture line He had seen several of these cases where the separation 
of the suture line took place, which usualh results in a slough of the testicle The 
peculiarit} of the scrotal skin seems to make a difference in the healing of the skin of 
the thigh It does not heal with the same rapidit} and firmness and in the same length 
of time 

There is one t}pe of undescended testis in which operation should be advised onl} 
after the doubtful outcome is carefull} explained to the parents, vie , that form of 
d} spituitarism known as Frohlich’s s}ndrome He had seen a number of these fat bo}s 
with bilateral ectopia, and he felt that the operation did not influence the general 
development and endocrine status of the child insofar as he had been able to determine 

Dr F N G Stvrr (Toronto, Canada) shovv'ed two lantern slides, and said that 
after the cord had been freed he took a silver wire as shown in the slide and sutured 
the tunica of the testicle to it Then the testicle, after the scrotum had been stretched, 
was put down to the bottom of the scrotum The two wires were brought out of a 
nick at the bottom, turning each transversel} , two horsehair stitches caught it there 
and then a loop at the other end was sutured by a fine catgut to the periosteum in the 
os pubis The results had been extraordinanlv good 

Dr J Sheltox- Horsley (Richmond, Virginia) said that in two cases after 
separating the cord and mobilizing the testicle as much as possible, he placed a loop of 
non-absorbable suture, either silk or silkworm gut, in the bottom of the testicle, catching 
a firm hold This was not tied but was brought through the bottom of the scrotum 
e loop was then tied and fastened to a small rubber band, which was tied to a linen 
t read and the thread fixed b} adhesive to the thigh, making traction on the testicle 
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The procedure was such a simple thing that he was quite sure it was not original, 
although he had not looked up the literature However, he thought it involved some 
rather common principles in pi istic and other types of surgerj in which gradual and 
gentle traction continued for a long period will often correct the position of misplaced 
structure This suture on the testicle will hold a week oi longer, depending upon how 
strong the traction is The traction should be slight but constant It will bring the 
testicle well down and then the suture can be removed without an> trouble 

Dr Frank S Mathews (New York City) said it is remarkable how many bod} 
processes are initiated or modified by the hormones of the pituitary gland Every one 
interested in the mechanism of cryptorchidism should be interested in the experiments 
by Doctor Engel, of New York, published in a recent Journal of Endocrinology He 
worked upon Macaceus monkeys in which the testes at birth are m the upper end of 
the inguinal canal and which make their descent in the course of the next few years 
By injections of anterior pituitary hormones he has been able to cause the testes to 
descend to the bottom of the scrotum within a month It was an interesting observation 
that the scrotum elongates and descends conspicuously before the descent of the testis 
was observed It is his belief that in the bilateral cryptorchidism in man the fault lies 
m the pituitary When the condition is unilateral it is not unlikely that a mechanical 
cause IS responsible 

Doctor Mathews had never done the Torek operation but has confined himself to 
the methods which depend upon freeing and elongation of the cord as much as possible 
At the termination of the operation the result has often seemed satisfactory but w'hen 
the patient is examined m a year or two there is disappointment When sutures have 
been passed from the testis through the bottom of the scrotum and are then anchored 
to the thigh It has seemed as though the results should be improved, but the sutures soon 
cut out and, irrespective of the method used, can be depended upon only for about a 
week He has wondered whether the results of the Torek operation were not due to 
the fact that the testis is removed from the upward pull of the scrotum during the time 
that It IS attached to the thigh When all the structures of the cord have been divided 
except the vas and vessels, it does not seem as if the cord could be responsible for the 
elevation of testis but rather a contraction of the scrotum 

Every one interested in this subject should read the work of Moore on the function 
of the scrotum, published several years ago From his work it would seem unlikely 
that the transplantation of the testis into the scrotum after adolescence could possiblv 
result in bringing about spermatogenesis in the organ Conditions, however, are quite 
different when the operation concerns younger children 

Dr Henry H M Lyle (New York City) said that four years ago in discussing 
Doctor Bevan’s paper at Cleveland he called attention to the fact that the pull to which 
the testicle is subjected in the Torek operation seemed to have a stimulating effect on 
the opposite testicle He cited a personal case of double undescended testicle in which 
during the first stage of the Torek operation the opposite testicle descended into the 
scrotum Since then he had observed this phenomenon m two additional cases 

Regarding the applicability of this operation to the abdominal testicle one of his 
assistants has successfully transplanted such a testicle to the bottom of the scrotum in 
three stages In the first stage the testicle was brought to the pubis, in the second 
to the thigh and finally, to the bottom of the scrotum In this position the testicle has 
developed and appears to be a normal organ 

Dr William B Coley (New York City) said that of 80,736 cases of inguinal 
hernia in the male observed at the Hospital for Ruptured and Crippled, he found i,357. 
or I 65 per cent , associated with undescended or mal-descended testicle From 1890 to 
1918, 4,453 cases of inguinal hernia in the male had been operated upon, of which 
334, or 7 5 per cent , were associated with undescended testicle The majority of these 
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cases occurred in children under the age) of fourteen, inasmuch as in the earlier dajs 
adult hernia patients were not admitted to the hospital 

As regards the undescended testis m adults, of 1,040 cases of hernia operated upon 
at the Memorial Hospital by Dr William A Downes and himself, forty-nine, or 4 71 per 
cent , were associated with undescended testis 

The method of operation adopted by Dr William T Bull and the speaker m 1892 
and 1893 was, practically, the Bassim operation They, however, omitted the step of 
transplanting the cord, thus adding a half-mch 'or more to the length of the cord In 
addition, the cord was freed as high up as possible and the bands of fascia, which 
usually made it possible to place the testis m tlae bottom of the scrotum, were divided 
At about the same time, and quite independent, Bevan developed his operation on the 
undescended testis, which embodied the principles just described and had several addi- 
tional features which were improvements over their method One of these was the 
purse-string suture of the tissues just outside the external ring which prevented the 
testis from retracting into the canal or above the external oblique The second feature 
of Bevan’s operation was the removal of a part or nearly all of the veins of the cord 
This naturally added to the length of the cord and to the ability to place it at the bottom 
of the scrotum without much tension Bevan himself restricted the excision of the veins 
to very difficult cases and did not use it as a routine operation 

In April, 1908, Doctor Coley reported 126 cases of undescended testis personally 
operated upon and traced as far as possible to end-results Ten years later before the 
Southern Surgical Association (Surg, Gynec , and Obstet , May, 1919) he reported 365 
cases of undescended testis operated upon at the Hospital for Ruptured and Crippled 
to which were added fifty cases in adults operated upon by Doctor Downes and himself 
at other hospitals, making a total of 415 cases, seventy-seven were of the mguino- 
superficial variety and eight of the mgumo-perineal type , 149 cases were traced from 
one to twenty years 

While their results were, m their opinion, reasonably satisfactory, they were not 
absolutely ideal, since m a considerable number of cases the testis retracted to the 
region of the external ring There was no case of death or of recurrence of the hernia 
111 the entire series When Keating of England brought out his operation for unde- 
scended testis, the principal step of which consisted in burying the testis for a short 
peiiod in the thigh at a level with the scrotum, Doctor Coley was not at all impressed 
with it A few years later Torek brought out his operation While this seemed markedly 
superior to Keating’s, Doctor Coley was still unconvinced that it was sufficiently 
superior to Bevan’s method or to the one employed at the Hospital for Ruptured and 
Crippled to warrant it substitution It was not until 1927 when Dr Herbert Willy 
Mej'er read a paper at the New York Surgical Society on the Torek method and 
presented a large senes of end-results which were more satisfactory than any Doctor 
Coley had observed from the older methods, that he was finally convinced of the 
superiont}’’ of the Torek operation Soon after. Doctor Burdick and Dr Bradley 
L Coley began performing the Torek operation at the Hospital for Ruptured and 
Ciippled, with the results which have just been presented 

In attempting to review the whole question m a judicial way it seemed to him that 
it might be better to admit that the results obtained by the Torek operation are more 
satisfactorv than those obtained bv the older methods At the same time he would 
reserve the Torek operation for the group of more difficult cases m which it is almost 
impossible to place the testis in the bottom of the scrotum without great tension, and 
would continue to treat the larger group of less difficult cases by the Bevan operation 
vhich has proved so highlv satisfactory m the majority of cases 

Regarding the proper age for operating on the undescended testis there is still 
consi era e difference of opinion Many years ago he adopted the plan of waiting until 
t le patient had reached the age of ten or twelve years before operating unless there was 
some special reason for an earlier operation, in the waj' of a hernia which was not 
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easily coiiti oiled He still follows this plan although some advise operating as young 
as fioni five to six years His principal objection to an earlier operation is based on the 
tact that in a considerable number of cases the testis has descended of its own accord 
as the child approached puberty 

Some surgeons advocate the removal of the undescended testis on the ground that 
It IS of no special value While most writers regard it of no functional value, there is no 
c|iiestion but that the interstitial elements of the testis have an important bearing on 
tlie development of the male characteristics of the child, and for that reason he believes 
the testis should not be sacrificed It is by no means true that the undescended testis 
IS always functionless He had two patients with double undescended testes who married 
and had children 

Dn Cari Eggers (New York Citv) said that as a pupil of Doctor Torek he earh 
staited m to use the method which he has described In his hospital service it is used 
to the exclusion of others in all patients admitted for the purpose of having the position 
of the undescended testicle corrected Some patients come in for the repair of an 
associated hernia rather than for the undescended testicle At times one has to make 
a distinction between the two, especially in adults, because some are more interested in 
having the hernia repaired than they are in the position of the testicles, and they do not 
wish to have two operations performed 

With children, particularly, it is a question of both The mother of the child is not 
interested in the hernia alone She wants her boy to be a normal boy When one 
follows results of other methods and sees that after awhile the testicle has shrunken 
or has retracted to a position where it produces pain and discomfort and is unsightly 
then It becomes apparent that a method which wi’l give a normal-appearing scrotum 
and testicles and at the same time relieve the hernia is the one to be adopted 

Other methods of traction have the disadvantage that they leave a canal at the bottom 
of the scrotum through which infection may enter In children that is an important 
point Doctor Torek’s method is a closed method It is strictly surgical The one 
point IS that it is a delicate operation Particularly in children great care has to be 
used in handling the organ One must not be rough But if these points are observed 
the results are excellent 

Personally, he had done the operation thirtv times and all of them show a ver\ 
satisfactory result There is a well-developed pendulous scrotum and the testicle is 
situated at the lower part of that scrotum 

In patients with bilateral undescended testes he always does the operation m two 
stages for several reasons It has to be done carefully and takes time, frequently as 
long as one and a half hours There must be no undue tension on either scrotum or 
testicle and this is best accomplished b\ doing one side at a time The organs have a 
better chance to accommodate At the first session onei testicle is brought down , the 
next operation is done about six months later, when the first side is separated and the 
other side brought down The third operation consists of simply separating the second 
side There is no definite period which should be allowed between operations He 
had found six months to be sufficient time to allow the organs to accommodate them- 
selves to their new position There has never been retraction of a testicle One may 
wait longer if one so desires 

Dr John H Gibbon (Philadelphia) emphasized two points which he considered of 
prime importance irrespective of the t^pe of operation done First was the necessity of 
freeing the component parts of the cord from surrounding tissues and from one another, 
this IS the only wav the testicle can be brought down wnthout tension The mere cross- 
section of the sac and the high removal of the proximal portion is but the first step m 
the mobilization 

The second point was the preservation of the blood-vessels even the veins, because 
in applying ligatures the tinv but essential arteries may be included On this point 
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hang the future position and development of the testicle Doctor Bevan long ago ga\c 
up the division of the veins of the cord which he had originallj recommended in certain 
difficult cases 

Dr Arthur Dean Bevan (Chicago) remarked that the purpose of operations for 
undescended testicle is to do in the period which is required to perform the operation, 
sav an hour, what nature does slowly and gradually m the normal descent of the testis 
m a period of weeks and months A great manv men who have undertaken these 
operations have not had a complete conception of the anatomy or of the technic that is 
required to do the operation successfully It is absoluteE’^ essential that the operator 
should know that in freeing the testis it is necessary to remove completely from the 
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Fig II shows a cross section of this anatomical area and shows the position of the testicle, and 
in addition to the skin and superficial fascia shows clearlj the three lajers of fascia the intercoliininar 
the cremasteric muscle and the infundibuliform fascia surrounding the cord and the testicle It also 
shows the vaginal process of peritoneum 

cord the following structures which surround the testicle and the cord the mtercolumnar 
fascia, the cremasteric muscle fascia and the infundibuliform fascia, as well as to strip 
the cord completely of the vaginal process of peritoneum The steps of the operation 
can be best shown by the illustrations which were drawn by an artist from an operation 
(Figs 9, 10, n, 12, 13, 14, IS, 16 and 17) 

He had done a large series of these operations He could not see any fair indica- 
tion for complicating the operation of undescended testis with any scheme of suturing 
the testicle to the thigh or of holding) the testicle down with traction sutures of any 
kind during the process of repair Before undertaking work of this kind the surgeon 
should know that there is a certain proportion of cases, possibly 10 per cent , m which 
the organs are so illy developed (often the testicle is a mere rudimentary bud) in which 
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Fig 12 shows the testicle and cord lifted out of the canal after the external oblique has been 
divided up to the internal ring and belov, this it shows the injection of normal salt solution be 
ncath the \aginal process of pentoneuw in order to lift it off from the cord and make the trans 
\eise diiision of the nginal process easier 
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the structures of the cord are so short or in which the testicle is still well up in the 
abdominal cavity, that it is impossible to bring the testicle down and place it in its 
normal position by any method of operation Some of these rudimentary testicles are 
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1 icj 13 shows the complete stiippiiig off fjoni the cord of the intercoliimnai fascia the 
cremasteiic muscle fiscn and the mfundibuliform fascia from the internal ring down to the 
testis and the closuie of the upper end of the taginal process transfixion and ligation as we do 
in closing an inguinal hernial sac also the forming of a tunica \aginalis by closing with suture 
the lower end of the \aginal process of peritoneum just above the testicle It further shows the 
tearing across of some strands of connectue tissue from the cord in order to secure complete 
lengthening 


best removed Occasionalh where the cord is verv short and the testicle otherwise 
fairlj normal it mav become necessarv to div'ide the spermatic vessels in order to 
lengthen the cord sufficiently to place the testicle in its normal position in the scrotum 
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He vcn seldom divided the vessels and jet undoubtedly in a limited number of cases 
It IS better to do this than it is to drop the testicle back into the abdominal cavitv or to 
remove it because m a fair proportion of the cases operated on m early life, even 
though the vessels are divided, the blood siipplj is sufficient to carry on the nutrition of 

the organ 

If these testicles aie operated on at the age of five or siv jears, which is probably 
the most favorable age, they can be ver\ easily done then , most of them can be brought 
well down The time to operate on these cases is very early, long before puberty 
It does not do any good at all to operate after puberty except for the psychic effect and 
for the cure of an associated hernia 


' \ 



Fig 17 shows the usual result obtained in a case o£ this kind This is in 
a boy of about ten years of age 

Dr Franz Torek (New York City) said that it was quite natural that every 
surgeon would select the technic that appealed to him and that he was most accustomed 
to emplojnng Ordinarily, before an association such as this one, minor points m technic 
seem insignificant, but as some of them have been brought up he should like to say 
something about them 

One point was the attachment of the scrotum to the thigh by a subcuticular con- 
tinuous suture He has always used the interrupted suture through skin and sub- 
cutaneous tissue, and he tries to get a broad apposition of raw tissue, which is done by 
taking very little skin and a good deal of raw tissue, in adapting the parts He has 
felt that m this operation, just the same as in other surgery, especially m plastic surgery, 
the important thing is to get a very accurate apposition which leads to the promptest 
and most certain healing Consequently, he has adhered to the suture through the skin 
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and subcutaneous tissue, and has had no reason for deviating from this method of suture 
because m his cases the scrotum has always remained attached, and, as he sees, with 
the other method there have been two cases where it loosened 

Another point, which is not simply a technical one but one of more fundamental 
importance, is the attachment of the testicle to the fascia of the thigh, not by inter- 
position of any other structure but a direct attachment The reason why he considers 
this to be of fundamental importance is because they have to deal, at least m their bad 
cases, with a rudimentary testicle or at least a very poorly developed one These badlj 
developed testicles usually have very small and short vessels so that probably they are 
not well nourished from their own vessels and the attachment of the thigh gives the 
testicle a new supply of blood It is possibly the addition of this supply from a new 
source which has something to do with the fact that in all their cases the testicles have 
increased in size 

He called attention to a publication that appeared last year by Wangenstein, of 
Afinneapolis, who practices the operation m the same way as Doctor Torek does, with 
one exception namely, m the attachment of the testicle to the thigh he leaves the tunica 
vaginalis communis intact, incising the scrotum only down to this tunic but not through 
it Then he passes his sutures through the testicle and through the tunica vaginalis 
communis before anchoring them to the thigh 

Doctor Torek believes this to be a mistake, as it fails to give the testicle nutrition 
from a new source 

The matter of bringing both sides down at the same time has been mentioned 
He certainly admits that there may be some cases m which it is possible Where, how- 
ever, they have to deal with an absolutely rudimentary scrotum he does not think it 
would occur to anybody to try it because they simply have not enough skin to go 
across from one side to the other 

There is one thing that has impressed him very forcibly and that is the question 
of the action of the pituitary He hopes that will be investigated further If it proves 
successful, if the action of the pituitary should establish sufficient development of 
scrotum and testicle, the operation he has described would no longer be needed The 
assumption that an endocrine element has something to do with the descent and develop- 
ment of the testis seems to be supported by Doctor Lyle’s observation that after he had 
brought down one testicle and it had developed properly, the other testicle descended 
without operation All of these things ha\e to be studied 
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OMBREDANNE'S POUCH OPERATION FOR HYPOSPADIAS 

By Henry H M Lyle, M D 
OF Nk« York, N Y 


The object of this paper is to call attention to the satisfactory and 
constant results obtained in Onibredanne’s pouch operation We feel that 
the merits of this operation should be better known in this country The 
surgical text-books do not mention it, the urologists apparently ignore it 
The uncertain and discouraging results obtained after a conscientious 
trial of the standard operations for hypospadias decided us to abandon 
operative therapy when we had the good fortune, while in Pans, to obseive 
Ombredaiine’s pouch operation 

The Ombredanne operation introduces an entirely new principle in the 
plastic repair of the urethra The fundamental advantages are that the 
pouch urethra delivers the urine to the meatus without the possibility of 
leakage, and that there are no lateral edges to separate It does away with 
the necessity of diverting the urine by an indwelling catheter, an external 
urethrotomy or a suprapubic cystotomy 




Fig I — Transverse incision for lengthening 
the organ 

Pi eliuiina) y Pi epai atwn foi Opeiatwn — Sti aightemiig the Penis — (Fig 
I ) The majority of hypospadiacs have an associated incurving deformity of 
the penis This deformity must be corrected and sufficient time allowed to 
elapse before the Ombredanne operation can be undertaken The deformity 
IS not caused by the shortening of the skin but by the presence of fibrous 
bands and aplastic tissue, these pathological tissues prevent the corpora 
caiernosa from assuming their proper length These bands and tissues are 
excised and the corpora cavernosa freely exposed As a result of this the 
h3’^pospadiac meatus recedes posteriorly and the transverse incision becomes 

an oblong gap The opposing edges are then sutured and the penis fixed m 
h} perextension (Fig 2 ) 

Affei-caie The sutures are removed on the twelfth day but hyper- 
extension IS maintained until the tissues become pliable This time varies 
from two to four months 

Ombredanne s pouch operation is performed m tw o stages The first stage 
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IS an autoplastic piocedure which gatheis under the glans a mass of tissue, 
designated by Ombredanne as the “tubercle ” Its length equals the glans 
but it IS separated from the part by two lateral furrows In the second 
stage the “tubercle” is united to the glans 

Fn St Stage — A detailed description of the operative technic employed 
in penile hypospadias will be given, and comment on the modifications 
required m the glandular and perineal types made 

(i) Tcchnic of an Opeiatwii jot Penile Hypospadias — The placing of the purse- 
string stitch (Fig 3a ) A linen suture outlines the periphery of the sac The 
length of the distal portion of the flap corresponds to the distance from the hypospadiac 
meatus to the extremity of the glans, the proximal half of the flap being equal to 
that of the distal At the level of the glandular furrow (Fig 3b) the needle is passed 
under the mucosa and the mucosa lifted in order to avoid the larger veins The 
stitch is continued under the mucosa of the glans to its tip and then carried down on 



Fig 2a Fig 26 Fig 3a Fig 3b 

Fig 2 — (a) Freeing of eorpoia carernosa the transierse incision is now an oblong gap the 
hjpospadne meatus has receded posteriorlj (i>) Fixation of the penis in h> perextension during heal 
mg of tissues 

Fig 3 — (a) Placing of the puckering stitch The flap P is left adherent (b) Outlining the 

lateral and preputial flaps 

the opposite side to a point where it was originally inserted The breadth of the flap 
IS equal to one-third the circumference of the penis 

(2) Dissection and Libeiation of the Flap — (Fig 4a) The proximal half of the 
flap should be carefully dissected up to the level of the hypospadiac meatus When 
the dissection approaches the meatus a catheter is inserted and great care taken 
to avoid damaging the skin and mucous membrane as they are often reduced to a 
paper-like thinness A misstep here may ruin the final result The portion of the 
proximal flap extending from the hypospadial meatus to the glans, and equal to the 
breadth of one-fourth of the circumference of the penis, is left adherent (Fig 30) 
It IS this base that furnishes the blood supply for the future urethral sac The out- 
lining incision IS made i S millimetres external to the puckering suture The incision 
bifurcates at A, the vertical limb passes upward to the angle of the stretched prepuce, 
and the horizontal limb encircles the mucosal surface of the prepuce parallel and two 
millimetres from the furrow of the glans to meet the vertical incision on the opposite 
side The external edges of the horizontal incisions, and the mucosal flap on the prepuce 
are carefully freed The sac is now puckered bji tightening the purse-string suture, 
care being taken to allow enough room for the passage of the urine 

(3) Making the Y-shaped Incision — (Fig 4b ) A Y-shaped buttonhole is cut 
m the preputial flap The vertical arm of the Y begins at the level of the collar of 
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the glans and is placed in an avascular area between two longitudinal veins The tip 
of the left index finger is placed on the cutaneous side of the preputial flap and the 
vertical incisionl deepened to the skin The overlying soft parts having been pushed 
aside by blunt dissection, the Y-shaped incision is made in the skin The displacement 
of the subcutaneous tissue and vessels is an important detail in the conservation of the 
nutrition of the preputial flap 

(4) The Passing of the Gians thiough the Y-shaped Incision and the Fixation of 
the Flap — (Fig 5) The preputial flap is put over the glans just as the clergyman 
puts a stole or chasuble over the head The glans emerges on the cutaneous surface 
of the preputial flap while the raw surface of the flap is spread over the inferior surface 
of the penis The long ends of the purse-string suture A 4 ’ are passed through the 
triangular opening and tied 

(2) The triangle, made by the divergent arms of the Y, are sutured on each side 
of the opening of the sac F F ' 

(3) The shoulders EE’ are grasped with an Allis clamp and pulled out to prevent 
the formation of fistulze 

(4) Two sutures are inserted at D D' 

(5) The edges of the preputial flap P P' are united 

(6) The preputial flap will not 

cover all the bed from which the sac 
was taken, but the remaining raw 
surface is readily covered by uniting 
the lateral edges of the original inci- 
sion along the line The junction 
of preputial flap to the line Y is 
secured by a mattress suture T 
(Fig 5) 

The Immobilisation and Dicss- 
ing — (Fig 6) The penis should be 
gently stretched for four or five days 
so that the preputial flap becomes 
fixed without the formation of folds 



Fit, 6 — The suspension of the penis to allow the flaps to This position, if maintained COr- 
unite without folds rectly, diminishes the accompanying 

oedema No dressings are required — simply wash the parts after urination and dust with 
a bland antiseptic powder 

Complications — If the sac has been made too long, a small point of this flap 
may slough This is of little importance because the preputial flap practically never 
sloughs but becomes adherent to the rest of the sac and assures a channel for the urine 
until the second stage of the operation is undertaken 

Post-opei atwe (Edema — Post-operative oedema can be reduced to the minimum 
by gentleness, the avoidance of interference with the nutrition of the flaps as outlined 
above and by careful post-operative care The dependent position is to be avoided and 
all traction to be of the gentlest nature If the oedema becomes excessive, puncture the 
oedematous mucosa with a needle and apply a mild solution of adrenalin 

Pei meal and Vnlvopei meal Hypospadias , — (Fig 7) The first stage of the repair 
of this deformity consists m turning the perineal orifice into a penile orifice In order to do 
this the cutaneous posterior flap may have to be carried back almost to the anus 
At the root of the penis it is necessary to majee a second pmall lateral incision to permit 
the forming of two scrotal flaps to cover the mass of the sac at its new orifice The perineal 
meatus is now converted into a penile meatus and when thip newly formed penile orifice is 
well established we proceed as described above Ombr^danne states that m some of 
the very difficult cases he has made three successive sacs 
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Glaitdulai Hvpospadws— In those cases requiring operation the same technic is 
used as in tlic penile hypospadias As the prepuce is ample the raw surface and small 
sac arc readily covered 

The Second Stage— A period of approximately four months is allowed to pass 



I'lO 7 — Method of trtstiiig i perineal nitatus Ihe sac it. uhanetd in two 
stages The perineal meatus becomes a penile meatus 


before the second stage is undertciken This stage consists of the union of the “tubercle” 
to the glans 

Rcficshcntng the Edges — The mucosa at the summit of the glans is grasped with an 



Tic Sa 


I'lG 8h 


biG 8 — (n) Union of 
sutures (b) Union of the 
internal sutures ha\c been 
external sutures ha\c been 
excision of the ears 


the tubercle” with the glans, the inteinil lijcr of 
tubercle” with the glans Tlie long ends of the 
brought out through the meatus and knotted The 
placed and tied X, \ , elirectiou of the lines for 


Alhs clamp and a second one is placed on the summit of the “tubercle ” Retraction is made 
in opposite directions and the reconstructed canal a\ill open like the bill of a whip-poor -xmII, 
exposing a t le details of the interior The cutaneous portion of the lining nia> already 
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show a growth of hair With a fine curved scissors the hair with a complete thickness 
of skin IS excised Retraction should not be feared If desired or necessary the whole 
cutaneous area of the inferior surface can be safely excised as there is sufficient mucosa 
on the roof of the canal to furnish a complete covering This will prevent the 
possibility of hairs projecting from the meatus The breadth of tissue grasped bj 
the clamps indicates the size of the meatus A broad strip of tissue three to four 
millimetres m thickness, extending between the clamps, is excised Internally a strip 
of mucosa five to six millimetres broad is reserved , externally as much as is needed 
can be removed In preparing the raw surfaces of the glans the mucosa alone is 
excised, bleeding is thus prevented and an excellent surface for union provided (Fig 8a) 
The Suftncs — In young children one layer of sutures suffices, while in the adults 
and older children a double layer is required The internal layer of sutures consists 
of fine chromic gut passed through the edge of the mucosa, they are tied and the long 
ends of the sutures brought out through the meatus and knotted The external layer 
of non-absorbable sutures is inserted and tied as in the repair of the cervix, the suture 
including three-fourths of the denuded surface (Fig 8b ) 


X- 


Fig go Fig gb 

Fig 9 — (a) Method of union if tubercle is short X Y is a concave trails 
verse incision (6) Transverse incision is converted into a longitudinal incision to 
lengthen the tubercle ’ 

JEsthetic Touching up — (Fig 8b ) Excise the ears (X, Y) and any other cutaneous 
tags In doing so avoid cutting into or placing sutures in a possible lateral extension 
of the pouch 

Exceptional Cojcj —O ccasionally there is no rounded “tubercle,” the cause being a 
partial sloughing, or an excessive retraction of the sac The method of meeting the 
condition is illustrated in Fig gab 

Ombredanne’s operation provides a functional organ that differs from 
the natural penis in two insignificant details The meatus is triangular in 
shape and there is a small piece of brownish preputial skin on the inferior 
surface of the glans 

Indications and Conti adications — Mild glandular cases with a straight 
penis do not require an operation There is doubt about the advisability of 
operating on the advanced cases associated with hermaphroditism where it 
IS difficult to determine the sex It is indicated m all other cases and also in 
mild glandular types, where the knowledge of the deformity is causing a loss 
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of morale The most favorable time foi operation is between the ages of 
SIX and eight yeais 

Ombredanne reports 250 cases without a failure We have opeiated on 
nine cases, five of these cases are completed and cured, four are awaiting 
completion The first operation was completed moie than thiee and one-half 
years ago, one of the completed cases has had a Torek’s operation foi a 
single undescended testicle One of the cases in the process of completion 
has had a single Torek opeiation for undescended testicle and another has 
had a double Toiek operation Thus in a senes of nine cases we have 
had thiee patients with undescended testicle The effect of the operation 
on the morale of a backward country boy is evidenced by a lettei we received 
last Christmas This nme-year-old boy had been operated on one and one- 
half years ago for a penio-scrotal hypospadias ''Dear Di Many thanks foi 
zuhat you have done foi me, I am the honoi boy in fourth class I can lick 
anybody in the school and can P as far as any of them Meny Clmstmas 
fiont me and Mothei " 

Sniumaiy — (i) The Onibiedanne pouch opeiation for hypospadias yields 
constant and satisfactory lesults 

(2) The opeiation is based on a new plastic principle which ovei comes 
the possibility of lateial leakage 

(3) It yields a normal functioning oigan uninfluenced by erection 

(4) The keynote to success is gentleness, thoioughness and personal 
attention to the details of the post-opeiatn^e caie 

In conclusion we wish to acknowledge our indebtedness to Piofessoi 
Ombiedanne We have diawn freely fiom Ombredanne’s Precis Clinique 
et Opel atone de Chiiurgie Infantile 

BIBLIOGRAPHY 

Ombredanne, L Precis Clinique et Operatoire de Chirurgie Infantile, pp 654-689, 

Masson &. Cie, Pans, 1923 


519 



PRINCIPLES versus DETAILS IN THE TREATMENT OF 

ACUTE EMPYEMA 

By Evarts a Graham, M D , and Maurice Berck, M D 

OF St Lotus, Mo 

IROM Tlir DFPARTMFNT 01 SURGER\ OF W ASIIINGTOX UVI\ ERSIT\ \VD THE BARNES HOSPIT\I 

Ir ANY apology is needed for bringing this hackneyed subject to the 
attention of this Association again our reason for it is that we feel that the 
whole question has been much confused by over-emphasis on details of treat- 
ment with a corresponding lack of emphasis on the underlying principles 
The confusion has become so great in the minds of many that the opinion has 
arisen that patients with acute empyema are being badly treated unless the 
particular details recommended by some one or a particular gadget or appa- 
latus lecommended by some one else is used In a general way, the confusing 
situation has been created by recent enthusias'^ic advocates of aspiration as a 
sole method of treatment and by otheis who have created a feeling that some 
form of continuous closed drainage is essential or at least desirable To 
accomplish continuous closed drainage many instruments and at least one 
complicated apparatus have been invented 

We hope to be able to show that the concentration of attention upon 
various details m the treatment of empyema has not accomplished any more 
good than can be obtained by the application of the general principles which 
aie now well known and that the over-emphasis which has been placed on 
details by some writers has perhaps been a source of harm 

It IS fully recognized that the fiist object m the treatment of empyema 
IS to save the life of the patient, but there is also a second object, which is 
to shorten the period of convalescence as much as possible The experiments 
which weie carried out during the World War by R D BelB and one of us^ 
showed apparently conclusively that patients with pneumonia or with a 
beginning empyema were veiy likely to be killed by the injudicious use of an 
open drainage The principal reason for the deaths of such patients was 
the altered piessure lelationships induced by an open pneumothorax In any 
individual whose mediastinum is not stabilized, either by induration of the 
mediastinal pleura, or by the presence of adhesions between the lung and 
the chest-wall, an alteration of pressure on one side of the chest is reflected 
to the other side to almost the same degree The significance of this observa- 
tion IS that both lungs become seriously handicapped and that if the vital 
capacity is very low, as it is likely to be m any case of pneumonia, the addi- 
tional embari assment to respiration produced by the open pneumothorax is 
sufficient to cause death from asphyxia in many cases As a matter of fact, 
the aierage mortality during the World War, until this principle was recog- 
nized, was close to 50 per cent 

The general acceptance of this principle led to the use of various expedi- 
ents to secure drainage of the pleural cavit) without creating an open pneumo- 
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thorax It is an interesting fact that empirically it has been noted from 
time to time that in patients with empyema, either in a developmental stage 
01 aftei It was well established, thcie was m geneial a lowei moitahty rate 
after some form of closed diamage than after an open diainage It is sig- 
nificant that as early as 1844 Hamilton Roe,-'’ before the London Medical 
Society, reported nine cases of empyema with eight lecoveiies treated solely 
by the nse of an aspirating syringe Fiom time to time m the hteiature 
theie appeals an enthusiastic account of the efficacy of aspnation as a sole 
method in the tieatment of this condition The most recent veision has been 
aspnation with an leplacement It is impoitant to realize, however, that 
aftei almost a centuiy of use the piocediiie has not found for itself a suf- 
ficiently secure place to become fiimly established It is interesting also 
that, beginning as eaily as 1876 with the lepoit of Cresswell Hewett,"* 
vaiious methods of continuous closed drainage 01 continuous aspnation have 
been lecommended fiom time to time The piocedures scaicely differ in 
any respect except m unimpoitant details Again, as with the question of 
lepeated aspirations, we must ask omsehes why methods of continuous 
closed drainage should find favoi for a feu yeais at a time, only to be for- 
gotten and then re-discovered and applied by some one else 

The answer to this question seems to us to he in the fact that the 
moitahty rate in cases of empyema is dependent almost entirely upon the 
viiulente of the epidemic of pneumonia, if the suigeon is not lesponsible 
himself foi the deaths by creating an open diamage too early in the couise of 
the disease The lecent recrudescence of enthusiasm foi ti eating empyema 
exclusively by repeated aspirations or by continuous closed diamage is piob- 
ably to be explained by the fact that in lecent years the moitahty rate from 
pneumonia and, therefore, from empyema, has been comparatively low 
We venture to suggest that the periodic advocacy of such methods with an 
intervening lapse of yeais in which they are not advocated is due to the fact 
that the methods seem satisfactory during the yeais when the mortality 
figures are low but that when the mortality figuies become high again the 
methods are advocated with less enthusiasm 01 completely foi gotten 

A careful study of this question beginning during the war, while one of 
us was a member of the Empyema Commission, and earned on since then, 
has convinced us of several facts The fiist and most impoitant is that 
patients rarely, if evei, die fiom empyema itself They die because of the 
complicating pneumonia, the piesence of other severe complications such as 
brain abscesses, meningitis, peritonitis, etc , 01 because they have had an 
open drainage created at a time when such an open drainage produces a fatal 
asphyxia Another fact which has seemed to us to be firmly established is 
that if care is taken to avoid the creation of an open pneumothoiax during 
the formative period of an empyema, it makes practically no diffeience so 
ar as mortality is concerned whether the case is tieated continuously by 
some form of closed drainage or by the institution of an open drainage 
a ter a true emp)^ema, that is, a true abscess, is present If one recognizes 
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the imijoitance of the principle of avoiding an open diainage dunng the 
dangerous period while a pneumonia is still present and before there is an 
actual abscess of the pleural cavity, his mortality figtiies, regardless of what 
details he uses fiom then on, will be about the same as are those of the 
advocates of this, that oi the other piocedme 

If the fact IS accepted that the moitality rate can be scaicely influenced 
by the details of treatment, piovided always that the patient is not killed by 
the injudicious cieation of an open drainage at the wrong time, then our 
attention should be diiected to the second most impoitant consideration in 
the treatment of empyema This concerns the pievention of chromcity 
The limited time at our disposal will prevent oui giving a satisfactory and 
convincing discussion of this question It will, therefore, be necessary 
to become somewhat dogmatic by saying that aftei trials of various pro- 
cedures we have become convinced that the most satisfactory method of 
treating a case of acute empvema after it has really become an abscess is to 
chain it by an open drainage, and in oui experience the most eflective way 
to accomplish adequate drainage at this time is by the resection of a portion 
of a rib at the most dependent portion of the cavity This procedure carried 
out over a period of years at the St Louis Children’s Hospital (see Table I) 
has enabled us to discharge the average patient with his cavity completely 
obliterated in a period of five weeks and two days from the time that the 
fluid was first recognized in the pleural cavity Many cases were dischaiged 
in much less time but some required a longer time This average compares 
favorably with, and we think on the whole is superior to, the average period 
of healing leported by those who adhere to methods of continuous closed 
drainage or repeated aspiiations as a sole method of treatment The ques- 
tion of irrigation of the cavity in our opinion is of only slight importance 
compared with the principle of avoiding an open pneumothorax during the 
formative period of the empyema 

Table I 

Cases of Empyema m zvhich Swgtcal Diamage zvas earned out 
1925-1930 inclusive 
St Louis Children’s Hospital 
(Statistics Compiled by Dr H C Ballon) 

Number of Cases 116 Number of Deaths 13 

Mortality ii 2 per cent 


Year 

Number of Cases 

Healed 

Dead 

Percentage 

1925 

15 

15 

0 

0 

1926 

17 

13 

4 

235 

1927 

II 

10 

I 

90 

1928 

21 

19 

2 

95 

1929 

23 

19 

4 

173 

1930 

29 

27 

2 

69 


Of these, thirty-six cases were children two years of age and under, with eight deaths, 
a mortality of 22 per cent Eighty cases were children over two years of age, with five 
deaths, a mortality of 6 2 per cent 
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As a means of prepaiing patients for an open operation we usually 
employ aspirations from time to time as the occasion demands but some- 
times we use a method of closed continuous drainage We do not feel that 
these details aie important 

Our chief bone of contention with those who emphasize details rather 
than piinciples and, theiefoie, paiticularly those who in recent years have 
advocated either continuous closed diamage, or repeated aspirations as the 
sole method of treating cases of acute empyema, is that the latter frequently 
coiiveit an acute empyema into the more seiious condition of a chronic one 
by allowing the most favoiable time for open drainage to slip by If they 
do not do this but instead cieate an adequate open drainage at the proper 
time then they are advocating only those proceduies which we have recom- 
mended since igi8 As a inattei of fact, Bienneman, who has been one of 
the leading lecent exponents of aspiration as a sole method of tieatment, has 
mfoimed one of us that he is lecommending an open diamage in moie cases 
than he did formeily 

It IS perhaps advisable at this point to call attention to the fact that nearly 
eveiy case of acute pneumonia will reveal some fluid in the pleural cavity if 
an aspiration is peifoimed This fluid is seiofibiinous oi seiohasmoiihagic 
Even although leucocytes and bacteiia may be found in it on mici oscopical 
examination, it does not indicate an empyema in the sense of a true abscess 
In most cases this fluid mil be absoibed as tlie pneumonia cleais Statistics, 
theiefore, based on the lecovery of such patients after aspiration oi con- 
tinuous closed diamage aie often misleading 

While we were collecting data on the points involved in this papei 
Heuer’s^' excellent aiticle appealed which also called attention in a striking 
way to the fact that the moitahty rate of acute empyema is governed almost 
entirely by the seventy of the viiulence of the epidemic piovided that the 
surgeon does not himself kill the patients by the injudicious cieation of an 
open pneumothorax dm mg the development of the empyema 

The accompanying curves (Figs i and 2) show in a sinking mannei 
how closely the mortality late of acute empyema has paiafleled that of 
pneumonia in the St Louis Childi en’s Hospital ovei a period of years This 
parallelism has occurred despite the fact that dunng the years repiesented the 
cases of empyema have been tieated by a uniform procedure which has 
consisted of aspirations as often as indicated, to be followed by open drainage 
when frank pus, 01 a tiue abscess, is piesent If only the year 1925 had 
been selected we might have concluded that we had an infallible method 
3 ecause no deaths occuned m that yeai If, on the contiaiy, we had studied 
only the cases of the following year (1926) we should have felt that there 
was something radically wiong with our method because our mortality then 
■vias 23 5 per cent The variation 111 the moitalities from year to year shows 
tie utility of basing claims of superiority for a paiticular method of treat- 
inent on only a few cases or even a large senes of cases tieated over a period 
o ony one or two yeais This fallacy is probably the explanation of the 
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A isthe mortality curve in 635 cases of pneumonia without empyema 
B IS the mortalitycurve of these 635 cases of pneumonia without empyema 
cornbined with the mortality of the I (6 cases of pneumonia with ernpyema (com- 
bination of curves A and C) 

C IS the mortality curve of the 116 coses of pneumonia complicated by empyema 

Fig I — The mortality cur\e of cases of pneumonn without empjaemn and that of cases of 
pneumonia with empyema over a period of si\ vears has shown a remarkable parallelism This 
IS interpreted as indicating that there is something in common between, the two conditions which 
largely determines the death rate This determining factor is probably the virulence of the micro 
organism In this series all of the cases of enipvema were treated according to a uniform plan which 
IS described in the text 



The mortality curves of empyema and pneumonia by year periods 
A , mortality rate m empyema by year periods , B, mortality rate in 
pneumonia by year periods (The mortality in pneumonia not deter- 
mined for 1928.1929 and 1930) 

(Heuer Acute Empyemoi.-Vol I No 5 June.l932.The Journal of Thoracic 

SurgeryJ 

I i< 2 — The mortniitv ciiiies of pneumonn and of empvenn n found hv Heiiei at Cincinnati 
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Comparison of Pneumonia and Empyema Mortality from 1925 “1930 
Sf Louis Childrens Hospital 

192 5 192b 1927 1928 1929 1930 
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reciudescence of the ovei -emphasis of details which appeals from time to 
time The explanation of the fact that the death rate in patients who 
develop empyema is lower than that of pneumonia m general probably is 
that the development of an empyema (an abscess) is indicative of a con- 
siderable amount of lesistance against the infection 
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Discussion —Dr Howard Liui xthal (New YorL City) remarked that empiema 
usually originates from the lung There is first a small sacculation that gets larger un- 
til at last there develops a single, large, sacculated empyema There ma}', however, be 
a condition m which there are two, or thiee, or foui, or even five empj'emas that 
start not even simultaneous!} but at different times and in different parts of the 
pulmonary surface If thev run together, the ultimate result is a large sacculated 
empyema If they do not run together one may open one sac at a time 

He had drained as many as five emp} etnas with fluid containing three different 
organisms at one time in a single patient, m a single hemithorax 

He also called attention to the fact that a general empyema is an exceedingly rare 
condition and it is one in which the lung is rcpiesented by a small collapsed mass on 
its root as a pedicle This is a very serious condition and one which is extremely 
difficult to cure 

As to the matter of treatment, his way is closed drainage in one form or another If 
the patient is not relieved at the end of four or five days an X-ray picture is made That 
will probably show another pocket The point is that empyema is not always a single 
sac or cavity Correct treatment means constant watchfulness, frequent physical ex- 
amination and enough X-ray pictures 

Dr J M Mason (Birmingham, Ala ) said that in the Children’s Flospital of 
Birmingham, for a time closed drainage was much favored, but in a series of forty 
cases which were carefully analyzed, the conviction was evident that open operation 
by rib resection, performed at a time when the pneumonia had subsided, the pus 
had become thick, and the mediastinum had become fixed, was the simplest method of 
treatment and was followed by the lowest mortality 

Simplicity m after-treatment is very important It is not necessary to irrigate the 
pleural cavity m children, or to confine them long to bed, as is the case when they 
are attached to suction apparatus or while being treated by other cumbersome methods of 
rainage We have simply established tube drainage through a rib resection at the proper 
time, have allowed the secretions to escape on gauze pads frequently changed, and 
the patients to get out of bed and into the open air at an early date 
ey ave been more contented and have improved more rapidly than have those who 
were treated by longer confinement In this senes of forty cases, the average time of 
tube drainage was 27 5 days 

a (New York City) said that the points which Doctor Graham 

ma e are points which he emphasized m a paper m 1919 after the observation of a 
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group of empyema cases m one of the southern army camps (Empyema Analysis 
of Seventy Cases Surg , Gynec , and Obstet , p 348, April, 1919 ) 

He went a step farther than Doctor Graham, and was able to divide the cases into 
those which followed a lobar pneumonia, and those secondary to bronchopneumonia It 
became apparent to him that there is a great difference m the course and prognosis of 
empyema cases following lobar pneumonia and those following bronchopneumonia The 
former is more likely to be a primar}' pneumonia, which attacks a patient suddenly, while 
the latter is more likely a secondary pneumonia, coming on after the patient is already 
weakened by some other disease such as measles, influenza, tonsillitis, or other infection 
There is another important point to be borne in mind and that is the fact that lobar 
pneumonia is usually unilateral and often affects only one lobe, while bronchopneumonia 
IS much more often bilateral and may affect all the lobes to some degree This difference 
in cases is strikingly illustrated by the mortality in the two groups While in the em- 
pyemas following a primary lobar pneumonia we had a mortality of onlv 12 per cent , it 
rose to 37 per cent in those cases following a secondarj' bronchopneumonia 

In addition to the type of pneumonia preceding their empyema cases, thei studied 
them m relation to the organism responsible for the infection They made the 
observation that even at that time, in 1917 and 1918, w'hen empyema mortalitv w'as 
very high, there was a vast difference in cases depending on the organism concerned 
In fifty-four cases due to the pneumococcus, there w’as a mortalitj of 17 per cent , 
w'hile m sixteen cases due to the streptococcus, there w'as a mortality of 62 per cent 
That was one lesson 

Soon after that he had another important lesson pertaining to the virulence of the 
organism in different parts of the countrj and at different seasons In a southern 
camp in which thej followed the same form of treatment in the influenza empjemas 
which they subsequent!} used in a w'estern camp, they had a mortality of 27 per cent , 
while 111 the w'estern camp epidemic, m which the same organism predominated, there 
was a mortality of only 6 per cent (Relative Value of Various Operative Procedures 
Employed in Acute Emp}ema Jour Am Med Assn, p 995, October, 1920) 

These various observations have made them feel that it is very misleading to draw 
definite conclusions from one group of cases In making comparative studies in empyema 
it IS important not only to consider the form of treatment employed, but to bear in 
mind the antecedent disease, the type of pneumonia, the organism concerned and its 
virulence, the prevailing climatic conditions, whether cases are sporadic or those of 
an epidemic, the age of the patients, and whether complications were present 

Dr George T Heuer (New York City) remarked upon the studies w'hich he 
had made based upon two large series of cases, a senes in Baltimore which antedated 
the w'ar, and a series m Cincinnati during the past ten vears It w'as showm conclu- 
siveh, he thought, that the mortality in acute empvema depended much more upon 
the t\pe of pneumonia w'hich existed at the time and the presence and nature of other 
complications (lung abscess, pericarditis, septicsemia, etc ) than it did upon the kind 
of operatn e and post-operative procedures which w'ere employ ed, so long as the principles 
W'hich Graham established w'ere carefully follow'ed He asked Doctor Graham if he had 
made an\ observations on the healing of empiema cavities w'hich support or refute the 
obser\ations he had made In a rather small series of cases he made accurate repeated 
measurements of the volume of empyemic cavities after operation, as a result of which 
he came to the belief that the healing of empy'ema follow'ed the same law's w'hich 
apph to the healing of superficial and deep w'ounds In other words, the healing of 
cmp\emic caiities follows the law' which Carrel and Du Nou\ expressed m connection 
with the healing of superficial w'Ounds This means — if his observations are confirmed — 
that empyema heals in the same wai as am superficial or deep wound and that the 
same principles should be applied in the management of empyema as are applied in 
the treatment of other wounds 
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Dr Alexis V Moschcowitz (New York Citi ) said that although primarily, he 
agreed with practicalh ever} tiling that Doctor Graham had reported in Ins paper, he 
could not fully agree with Doctor Heuer, provided he understood him correctly 
namely, that an empyema heals like an\ other wound In the healing of an empyema, 
one IS dealing with certain important mechanical principles and these differ materially 
from the mechanics of other healing wounds In an empjema, one is dealing with a 
cavity, one boundary of which is absolutely rigid, while the other is also more or 
less rigid, but never soft and yielding The Carrel-Dakin method of treatment he 
continued to use and the method continues to give him perfect satisfaction 

Dr Frank S Mathews (New York Cit} ) remarked that when the chest wall 
is opened and access of air permitted, the tendency of the lung must always be to contract 
and leave the chest wall as a result of the intrinsic elastic fibres of the lung The 
lung itself can make no active contribution toward its own expansion to fill the cavity 
but that it does expand is the result of positive pressure in the trachea and, bronchi 
which occurs with forced expiration or coughing One often sees the lung during an 
operation expand with coughing so as to forcibly eject fluid to a distance through the 
thoracotomy incision To maintain the expansion that intermittently occurs in forced 
breathing there is nothing so efficient as a wet pad of gauze over the opening This 
in no wa}"^ interferes with the outflow of air or pus from the pleural cavity but it acts 
as a verj’- definite barrier to the entrance of air with inspiration If the phj’^siology of 
the method bj' which the lung expands is kept in mind there is less temptation to re- 
place the wet dressing by a closed suction drainage which, if the tube becomes plugged, 
at once stops drainage and interferes with the expansion of the lung as there is no 
longer free exit for air and pus 

Dr Evarts a Graham remarked as to the point which Doctor Heuer spoke about 
last, being able to prophesj’’ the time of healing of the empyema cavity he had found 
to hold true pretty generally in cases of emp\ ema 

The limitations of time had prevented his going into a discussion of the differences m 
organisms, the relationships to s}'stemic disease such as measles, scarlet fever and so 
forth 

He had grouped together the mortality figures of pneumonia regardless of whether 
thej' were due to streptococcus or pneumococcus because he thought the figures would 
be more striking if they showed the same parallelism to the mortality of empyema as if 
he had divided them separately into different kinds of organisms 
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TUMOES OF THE BONY CHEST- WALL 

A STUDY OF TAVENTY-TWO PERSON 4U AND SEA"ENTY-EIGHT 
COLLECTED CASES SINCE 1921 
By C'VRl a Hedblom, M D 

OF ChIC\GO I LI 

This papei is based primarily on the stud}’^ of twenty-two personal cases 
and on seventy-eight collected from the literature since 1921 At that time 
I reported foity-eight cases from The Mai'o Clinic and thirty-five collected 
from the literature These added to 103 leported by Parham in 1898 and 
twenty-seven by Lund in 1913 make a total of 313 cases since the first 
thoracotomy for tumor recorded b}' Osias Aimar in 1778 In the study of 
this combined senes the material collected by Parham, Lund, and Heuer who 
has made a study of twent3^-seven cases between 1921 and 1926 has been 
especially valuable Of the cases listed since 1913 the original records have 
been studied 

In this series, tumors of the soft tissues, including those of the breast, 
of the axillary glands, hpomata, hemangiomata, superficial dermoids, skin 
carcinoma, etc , are excluded except foi rare instances in wdiich the bony 
thoracic w^all u^as involved 

The dividing line between tumors that are primarily in the thoiacic wall 
and those that involve it secondarily from within the thorax may be ill-defined 
clinically in some cases and the differentiation must then be somewdiat 
arbitrary 

Of the total series of 313 cases tw'elve w'ere metastatic to a lesion else- 
where It would perhaps seem desirable to exclude all the secondai)^ giowths, 
but in some of them it has been impossible to recognize their secondar}' nature 



Table I 

Personal and 


Pathological 

Collected 

Collected 


Classification 

up to 1921 

1921-1933 

Total 

Chondroma 

40 

14 

54 

Fibroma 

5 

2 

7 

Osteoma — exostosis 

4 

2 

5 

Giant cell 


I 

1 

Sarcoma 

131 

61 

192 

Carcinoma 

24 

12 

36 

Endothelioma 


3 

3 

Myeloma 

X 

2 

2 

L3Tnphangioma 


I 

I 

Lipoma 


2 

2 

Gumma 

I 


I 

Uncertain 

9 


9 


— 






213 100 313 

528 


Totals 



tumors of chest-wall 


until operation or necrops} These cases therefore seem of some value m 
the stud} of differential diagnosis Some have been treated as piimary growths 
\\ ith marked palliative results 

The classification of these tumors is that of the mam pathological types 
and their subdivisions 

Table II 


Relative Incidence of Types of Tumors in 143 Cases 


Pathological Classification 


Chondroma 12 

Osteochondroma 5 

Fibroma 3 

Penostitis 3 

Osteoma 2 

Lipoma 2 

Giant-cell tumor i 

Sarcoma 58 

Chondrosarcoma 7 

Mj’AOchondrosarcoma 2 

Osteochondrosarcoma 2 

Osteosarcoma 9 

Osteofibrosarcoma I 

Fxbromj’xosarcoma 2 


Mayo Clinic and Present Series 

Fibrosarcoma 8 

Lymphosarcoma 2 

Angiosarcoma 1 

Carcinoma 12 

Epithelioma 1 

Non-melanotic melano-epithehoma i 
Endothelioma 3 

H> pernephroma 5 

M\eloma i 


It -^mU be noted that of thirty-four cases m which the type of sarcoma was specified 
it w as of the chondroma type in sixteen cases 

In 261 (80 per cent ) of the 313 cases the tumois weie of the ribs and 
in fifty-two (20 per cent ) of the sternum Of setenty cases of 11b tumor 
fifty were sarcoma and ten chondroma Theie was one sarcoma and one 
chondroma of the sternum The others were all metastatic 

The location of the tumor in sixty-four cases m the present senes was 
as follows 


1 ABLE 111 



Sarcoma 

Antenor 

16 

Lateral 

10 

Postenor 

7 

Totals 

33 


Right Side 

Chondroma 


3 

3 

I 


Left Side 

Sarcoma Chondroma Total 

9 3 31 

7 20 

4 I 13 

20 4 64 

In sixty-fix e cases the upper thorax was mxmlx'^ed 111 twenty-one, the 
middle portion in fourteen, the lower in thirty, a single rib was inxmlved in 
txxenty, two ribs in fifteen, three or more m twenty-three, sex'^en in one 
case In thirty-tw'^o sternal tumors, the manubrium appeared chiefly affected 

m ten , the gladiolus m seven , the xiphoid in one The exact location of the 
others xx^as unspecified 

In sixtj-fix^e cases the size of the tumor xx'as variously described as that 
a nut, apple, fist, grapefruit, man’s head, etc In centimetres their approxi- 
mate equixalents xvould seem to be as folloxvs 
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Table IV 



Sarcoma 

Chondroma 

Under 5 cm 

5 


S 

6 to 12 cm 

26 


5 

13 to 30 cm 

21 


3 

Total 

52 


13 


Table V 




Age and Sex 




1921 Present 



Series 

Series 

Total 

Under 10 

3 

12 

15 

II to 20 

25 

17 

42 

21 to 30 

36 

17 

53 

31 to 40 

39 

II 

50 

41 to 50 

28 

14 

42 

51 to 60 

33 

17 

50 

61 to 70 

IS 

8 

23 

71 to 80 

2 

2 

4 

Not stated 

32 

2 

34 

1 otals 

213 

100 

313 


Table VI 




1921 Present 



Series 

Senes 

Total 

Males 

116 

59 

175 

Females 

70 

39 

109 

Not stated 

27 

2 

29 


213 

100 

313 

Duration of the tumor 




Table VII 




Sarcoma 


Chondi oma 


1921 Present 

1921 Present 


Series Series 

Senes Series 

Less than i yr 

38 24 


6 3 

I yr to 6 yrs 

60 15 


12 4 

More than 6 yrs 

12 4 


8 4 

Totals 

no 43 


26 1 1 

Etiology — Among sixty- 

one cases of sarcoma m 

this present series there 

was a history of tiaiima m thirteen, among the fourteen chondromata, m six 

In five of the sarcomata the time between the trauma and the recognition of 

the tumor was betw'een tw'O months and three 

years 

Ewing postulates that 

five conditions must be fulfilled before a casual relationship betw^een trauma 

and tumor can be justified 

These postulations are (i) authenticity and 
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sufficient importance of trauma, (2) pievious integrity of the wounded part 
must be established, (3) a leasonable tune relationship of from three weeks 
to three years must exist, (4) the identity of the injuied area with the site 
of the tumoi must be established, (5) the natuie of the tumor as established 
microscopically must be of a type that may be reasonably caused by trauma 
Congenital tumoi s and lipomata aie thereby excluded In my case (VII) 
and m those reported by Hainngton and by Moiton, and in two cases by 
Becchim and in one by Zinninger these postulates seem fulfilled, except that 
the integrity of the part before the trauma usually cannot be proven The fact 
that the male incidence of tumors is 60 per cent , and the further fact that 50 
per cent occur on the more exposed anterior and anterolateral portion of the 
thorax suggests that trauma that has been forgotten may play a larger role 
than IS apparent Operative trauma seems to accelerate the growth of an in- 
completely removed tumor as illustrated m my Case I The apparent tendency 
for sarcomatous degeneration of chondroma is suggested by the frequent 
occurrence of chondrosarcoma and by the finding of such pathology in tumors 
that have been present for years (Zinniger, Beck, Harrington) In one case 
111 this series a sarcoma developed during pregnancy Amburger and Tretze 
record such cases In Tretze’s case a tumor grew m three periods following 
three successive pregnancies during nine years 

The apparent accelerating effect upon the growth of chondroma of incom- 
plete removal is well illustrated 111 Case VI and 111 others pi eviously reported 
Of the malignant tumors othei than the sarcomata, twelve were carcino- 
mata, three endotheliomata, one myeloma Carcinoma was primary 111 the 
thyroid in two , in the breast 111 four , in the hp m one , m the kidney in 
three, in the eye m one (Melanoma ) 

Symptoms and Signs — A swelling or bulging of the chest-wall or a 
definite mass is the most characteristic Some degree of ache or pain is 
present in about half the cases In many pain develops before there is any 
palpable or visible growth or bulging, as in my Case XIII and in those 
reported by Sourille and by Heurer Busse records one case of myxo- 
chondrosarcoma which remained entirely intrapleural and which caused great 
pain, dyspnoea and finally the death of the patient 

Sarcomata are characterized by rapid growth and as the tumor enlarges, 
by a variety of other symptoms Among sixty-one cases weight loss occurred 
relatively early in eleven, cough in eight, dyspnoea m six, cyanosis m three, 
pleurisy in three Cord paralysis occurred in two and of the arm in one 
Intermittent fever is not uncommon 

The pain may simulate other lesions One of my patients with a tumor 
o the eighth rib was operated upon for gall-bladder disease because of pain 
oca ized m the right costal margin with spasm of the muscles 

Chondroma is usually of slower growth and as indicated m Table VII is 
o muc onger average duration The unreliability of pain m the differential 
lagnosis etween sarcoma and chondroma is indicated by the fact that pain 
was present in nine of twenty-four cases of chondroma The sudden onset 
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of pain in a pieviously symptoinless tumoi of long duration is, howevei, 
suggestive of malignant degeneration of a benign growth 

A smooth suiface is suggestive of chondroma, an irregulai nodular one 
of sarcoma, but this is an unreliable criterion inasmuch as a chondroma may 
be nodular and at any time may develop malignant change 

Rontgenological examination in a typical case of sarcoma or chondroma 
usually reveals a dense, well-defined shadow which may he entirely outside 
the lung field or may encroach on it In some the lontgenogram is negative 
(Cases I and XVII ) The picture may be typical of an intrathoracic tumor 
and there may be a palpable tumor in case of one arising from the ribs and 
cartilages but projecting entiiel}'’ into the pleural cavity The pressure of a 
pleuritis with or without effusion may obscuie the shadow even of a growth 
of considerable size 

Diagnosis — In the presence of a large palpable tumor the diagnosis of a 
neoplasm usually is obvious but if the tumor is small or if it lies under 
heavy muscles or under the female breast (Turner) or if it extends chiefly 
or entirely intrathoracicalty it may be overlooked Pain and other symp- 
toms of mechanical origin may persist in any type of tumor and in other 
conditions 

The differential diagnosis includes a consideration of inflammatory swell- 
ing, cold abscess, exostosis, gumma, aneurism, dermoid cysts, substernal 
thyioid and, in case of an intiapleural lesion, encapsulated effusion, pleuritis, 
01 an echinococcus cyst Inflammations associated with osteomyelitis or chon- 
dritis, sometimes with fever and pain, may simulate a tumor In one of my 
cases there was secondary degeneration of the growth with abscess forma- 
tion A small cold abscess firml)'^ encapsulated in a nb may not fluctuate 
I have operated on one such case under the mistaken diagnosis of neoplasm 
Exostosis may be impossible to differentiate as in several of my cases previ- 
ously reported and in the instance of Zinninger The Wassermann test and 
the classical findings of syphilis should always be sought for Aneurism is 
suggested in some types of neoplasm by the presence of a true or transmitted 
pulsation 

Aspiration by means of a small needle may be helpful but tbe finding 
of blood does not necessarily indicate aneurism nor does a dry tap entirely 
exclude it In one instance I found an aneurismal sac partly filled with 
fibrin Extrathoracic dermoid cysts of the thorax are rare Intrathoracic 
dermoids in the anterior mediastinum, particularly those under the sternum 
or presenting in the neck of which there are ( on record, are not unlike 
other neoplasms Dermoids also not infrequently produce a bulge of the 
anterior chest-wall A substernal thyroid usually but not always can be shown 
to be connected u ith the thyroid in the neck I have operated upon one patient 
for intrathoracic goitre the size of a large orange under the mistaken diag- 
nosis of a tumor An encapsulated pleural effusion that simulated tumor 
can be differentiated by the aspirating needle 
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The recognition of the metastatic nature of a tumoi of the chest-wall 
following operation for breast cancer or in the presence of a malignant tumor 
elsewhere usually presents no difficulty In some cases, how ever, the primary 
growth remains" latent for some time until after the chest-wall tumor has 
attained considerable size In one case m my senes the patient had a cough and 
purulent sputum m which actmomjces were found microscopically A large 
bulging tumor developed on the anterior chest-wall Biopsy showed inflam- 
mator}- tissue The rontgenogram presented a topical, round, well-defined 
shadow' characteristic of an encapsulated tumor It w as found to lie encap- 
sulated outside the pleura and was remo%ed Necropsy some wrecks later 
revealed a primaiy^ pulmonar} carcinoma In another case, pre\iously re- 
ported, a pnmary carcinoma of the adrenals was found at necropsy six 
months after the successful resection of a large encapsulated chest-wall tumor, 
showing histological findings characteristic of hypernephroma 

Careful study of the urine may show malignant cells in cases in which 
there is no blood (jMacleod and Jacobs) I recently found a large hyper- 
nephroma in a patient whose urine had been consistently negatne for several 
w eeks 

The differentiation between benign and malignant primary growths can 
be made with assurance in some cases but in others it must be tentative only 
A rapidly growing tumor is usually sarcoma, but one that has been present 
for years may* show malignant degeneration, which is suggested by a sudden 
onset of rapid growth after long quiescence Chondroma may, how'ever 
show similar abrupt exacerbation of growth as in a case reported by Heuer 
Such a chondroma is malignant in the sense that it occurs, metastasizes and 
kills the patient Lipomata may' recur (Stammler) and may take the life of 
the patient if not remo\ed (Walze) The finding of Bence-Jones protein as 
m one of my' cases in this series is significant of myeloma 

Treatment — ^As in the case of tumors in general early diagnosis and radial 
extirpation offers the best prospect for a cure If e\ery tumor of the chest- 
wall IS considered potentially malignant it will result m the removal of exos- 
toses hypertrophied cartilage, fibromata, etc , m the pre-malignant stage and m 
case malignancy' is already' present the outlook is perhaps better at the expense 
of a much less extensive operation than that which may' become necessary' 
later Chondromata remo\ed early' show a much less marked tendency to 
recur than those of long duration Some, after y'ears of indolence, abruptly 
^gm to grow rapidly and then recur and metastasize soon after removal 
peratne trauma seems to stimulate any' residual tissue to such activity' It 
is therefore of the greatest importance that thev be removed entirely' and w'lth 
wide margins of healthy tissue 

Sarcomata of the thoracic wall show the same tendencies to recur and to 

m^astasize as those located elsewhere The outlook as to permanent cure is 

a ut mar 'ed palliation may' be expected in a large proportion follow'ing 

ear y operation, and m case of some, many' years have been added to the 
patient s life 
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Local recurrent carcinoma, particularly following radial operation for car- 
cinoma of the breast offers a better piospect of palliation by radial resection 
of the chest-wall than the usual hopeless attitude towards them would seem to 
indicate A fair proportion of the lelatively few cases subjected to secondary 
radial operation have been free of further recurrence for years 

Palliation only is to be expected from radial extirpation of metastatic 
tumors but when the diagnosis of a primary growth elsewhere is uncertain it 
gives the patient the benefit of the doubt 

The value of radiotherapy as compared with radical extirpation of malig- 
nant tumors has not been determined There is good evidence that it is of 
very definite value in some cases, in others it seems entirely ineffective 
A judicious combination of surgery and radiotherapy probably promises the 
best results 

In case of primary growths the indications and contra-indications for 
surgical extirpation rest largely on the nature of the tumor and the general 
condition of the patient The hazards of open pneumothorax of the earlier 
days have been largely overcome by the use of simple positive pressure anaes- 
thesia and air-tight closure of the thorax after re-mflation of the lung The 
residual air in the pleural cavity can be aspirated after closure by a pneumo- 
thorax apparatus 

The indications for the removal of a so-called “benign” chondroma or 
other non-malignant tumor are wider than for removal of a sarcoma, both 
with respect to the extent of the growth, and as to the condition of the 
patient Often the nature of the tumor is in doubt until after its removal, but 
in cases border-line of operability, biopsy will establish the diagnosis before 
extirpation is undertaken 

The presence of metastases from a chest-wall tumor will usually contra- 
indicate operation, but the diagnosis of such metastasis may be erroneous as 
in a case reported by me in my earlier publication 

Infiltration and extension of the tumor beyond that recognizable clini- 
cally may be found at operation In a number of such cases very extensive 
operations with resection of a large number of ribs have been reported, 
some with surprisingly good results Some such cases will be referred to 
below 

In my own series of thirteen cases of sarcoma herewith reported five were 
subjected to radical resection, three had recurrence and two of these died 
within SIX months Two had no recurrence, one and two years later, respec- 
tively In the present series of sixty-one cases a radical resection was 
performed in thirty-five One died of pulmonary embolism and two from 
uncertain causes shortly after operation Nine were known to have died of 
recurrence, five within six months, one in ten months , two between one and 
two years, and one after four years Of the remaining twenty-three, seven 
were without recurrence under six months, three between seven months and 
one year, three between one and two years Speed’s^^ patient was free of 
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recurrence four and one-half >ears Thiee were living but had shown recur- 
rence, two under six months, one or^ei one year The fate of six after 
leaving the hospital uas not stated Lockwood’s patient is here recorded as 
having a recurrence within one yeai but this was following a thud operation 
for recurrence He Ined between thiee and foui years from the time of the 
first operation It mil be noted, theiefore, that of the whole group subjected 
to radical operation eight are knomi to have lived fiom one to four and one- 
half years follomng it 

Among sixty-fire cases of saicoma pieviously repoited fifteen (23 per 
cent ) were knoivn to hare been free of recognizable recuirence one year or 
more after operation One patient m The Mayo Clinic sei les rvas symptom- 
free for eight and one-half rears One patient in the same senes presented 
himself rvith a recurrence after foiii successive opeiations performed thirty- 
trro eleven, trro and one }ear pierioush 

In Parham’s series of trrenty-five saicomata, eight (33 per cent ) rvere 
reported free of recurrence for one to five yeai s 

Palliative excision rr^as done in eight of the sixty-one cases One patient 
rrho had had a slow-gi orr mg tumor for fointeen years, saicomatous at 
operation, rras reported free of reciirience trro yeais aftei local excision and 
cautery Another lived one and one-half yeais after local excision 

Radiotherapy in the form of Rontgen-ray 01 radium treatment or both in 
various dosages rvas used together rr ith operation m a considerable proportion 
of the cases It is naturally impossible to evaluate its effect under such condi- 
tions In most of the cases 111 rrdiich radiotherapy rvas the sole method of treat- 
ment, the results are not given Goulliard^" has reported one patient treated 
rrith radium alone living and free of recuirence foi four years Becchinr had 
one treated by radiotherap) alone rrho died of recuirence after trr enty-eight 
months Speed states that his patient, rrho is living and s} mptoni-free after 
four and one-half rears, and has since borne trvo childien, had had no 
radiotherapy at any time 

Of fifteen patients subjected to biopsy alone, 01 rvith some radiotherap}^ 
SIX rrere reported to have died rrithin six months 

Among SIX cases of chondroma in m3'' series five rvere subjected to radical 
operation and ail remained free of recurrence from one to trvo years One 
rrho had had trvo previous resections elserrhere, and on rvhom I did a palh- 
atir e resection only, f ollorved by massive 1 adiuin ti eatment, rvas reported by 
ler anni} physician to have developed furthei recuirence a ferv months later 
n one case at The Mayo Clinic I resected the rvhole sternum rvith part 
o tie costal cartilages for an extra- and mtrathoracic recurrent chondroma 
e size 0 a large coconut The patient was in extremis rvith dyspnoea and 
qanosis He surrned the operation surprisingly rvell but died about a rveek 
riti symptoms of cardiac exhaustion from respiratory embarrassment 
apparently due to the abnormal mobility of the chest-wall on both sides It 
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seems likely that he might have survived had it been possible to splint the 
ribs or if a Drinker respirator had been available 

Of the eight cases in the collected series seven were subjected to radical 
excision Recurrence developed in the case of a huge substernal chondroma 
reported by Heuer in which he resected the lower two-thirds of the sternum 
with a tumor measuring ten by ten centimeties and with brilliant immediate 
result, but recurrent nodules were found at a second exploratory incision a 
few months later One case of rib chondroma reported by Nigst,®“ with 
successive involvement of four ribs posteriorly, had not been operated upon 
at the time of his report 

At the time of my earlier series of thirteen personal and collected cases 
there was no known lecurrence but one patient developed a recurrence after 
SIX years 

Among the cases of malignancy aside from sarcoma there were two radical 
lesections for primary endothelioma (Harrington ) One patient died four 
months later, one was free of recurrence six months after operation There 
were three instances of radical resection of the chest-wall following recur- 
rence after radical hi east amputation for carcinoma One died seven months 
later of metastases, one lived one year after the second operation for recur- 
rence which was nine years after the hi east amputation, one was living 
without recurrence seventeen and one-half years after the breast amputation 
(Denk ) Several successful cases are cited in my eailier publication 

Noidenfelt records one resection of the chest-wall for carcinoma but 
does not give the site of the primary growth There were evidences of 
metastases four months later 

In case of the metastatic growths from hypernephroma and malignant 
thyroid no ladical resection was attempted 

All the benign tumors listed were successfully removed The giant-cell 
tumor in my senes of the eighth rib is the only one I find lecorded involving 
the ribs The patient is well eleven and one-half years later 

An extrapleural and intrapleural lipoma weighing 400 grams successfully 
removed by Walze in an infant five months old represents a truly lifesaving 
achievement The periosteal lipoma removed in two stages by Stammler, 
and which recurred hut disappeared following radiotherapy, is another un- 
usual type of chest-wall tumor 

Summary — (i) Tumois of the bony chest-wall are relatively rare 
Among 313 cases, including twenty-two herewith first reported, about 17 per 
cent were chondromas and 5 per cent benign growths , about 61 per cent 
Yere sarcomas and 13 per cent other malignant neoplasms Nine were of 
uncertain type The ribs were primaril}'^ involved in 80 per cent , the sternum 
in about 20 per cent 

(2) Trauma seems to be etiological in an uncertain proportion of chon- 
dromas and in both primary sarcomas and chondrosarcomas 

(3) Pam IS the most characteristic symptom of both chondromatous and 
sarcomatous tumors It may develop before a mass is recognizable clinically 
or rontgenologically 
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(4) Aspiration 01 biopsy may be necessary to exclude other lesions and 
to establish the nature of the tumoi 

(5) Early radical extirpation ofifers the best piospect of a cuie Late 
operation, even in the presence of an extensive spiead of a malignant grovcth, 
may result in prolonged freedom from recurrence 

(6) Exploratory thoiacotomy may be indicated in case of doubtful opei- 

abihty 

(7) Positive piessure anaesthesia laigely lemoves the immediate risk of 
open pneumothorax and re-inflation of the lung before closure lessens the 
liability to post-operative respiiatory embarrassment and to late pleural 
complications 

(8) Operability can be extended b)^ a giaded opeiation 

(9) Recurrence may develop following operation for chondroma and is 
the rule in sarcoma but life may be made more comfortable and may be 
much prolonged and there is a possibility of a cure 

(10) In view of the added safety of radical operation afforded by modern 
methods increased consideiation should be given to ladical resection of the 
chest-wall for the lelative frequent local lecurrence after amputation of the 
breast for carcinoma 


CASE REPORTS 

Case I — L N G, female, aged sixtj'-one, came to The Mayo Chmc November, 
1922, because of a recurrent tumor over the sternum 

Seven months before, a tumor two to three centimetres had been excised from the 
sternum The pathological diagnosis was chondroma Four months later a recurrent 
tumor was removed A second recurrence developed during the succeeding three months 
On examination an indefinitely outlined, hard, non-tender mass was noted over the 
lower sternum and left costal cartilages and apparently fixed to these structures The 
physical examination otherwise showed normal findings The uiine showed a few pus 
cells only Rontgenogram of sternum showed normal findings 

At operation an irregular hard tumor mass was found involving the fourth left costal 
cartilage and extending down below the normal level of the cartilage perhaps a centi- 
metre and extended along the sternal margin about to the junction of the gladiolus with 
the manubrium The tumor was removed with a curette and by sharp dissection from the 
sternal margin where it was attached to the periosteum and the whole area was then 
thoroughly cauterized with the actual cautery Three fifty-milligram tubes of radium 
were then placed in the cavity and the wound was closed, leaving the threads attached 
to the radium outside She was dismissed in good condition on the eleventh day 

The operation was considered palliative only and the prognosis poor The patient 
and family had decided against a radical resection of the sternum because of the risk 
involved and because no assurance could be given of a cure following it 
A month later the patient received a second radium treatment 

Two months after this her family doctor reported that there w^as some necrosis from 
the massive irradiation and that there was evidence of recurrence both laterally and 
under the sternum 

Case II — Female, aged thirty-eight, entered The Mayo Clinic April 19, 1922, 
because of a tumor of the eighth rib posteriorly discovered on a rontgenogram 

In 1907, she injured her back in a fall and was confined to bed for a week for this 
injury She had no further symptoms referable to this episode until in the Spring of 
1919 when she developed a constant severe knife-like pain in her left side from the back 
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to the breast which i)re\ented sleep The eighth intercostal nerve had been sectioned 
with complete relief of the pain for three months but it then recurred as severe as before 
but limited to the back as far as the axilla She could not he on her back or right side 
In November, 1921, a rontgenogram showed an irregular elongated tumor of the eighth 
rib She had had an hysterectomy for “fibroids” and appendectomy in 1908 

Examination revealed tenderness over the dorsal spine and laterally at the level of 
the seventh, eighth and ninth ribs but no other abnormal findings Rontgenogram 
showed a destruction of the proximal end of the eighth rib on the right The differential 
diognasis lay between giant-cell tumor and sarcoma with the possibility of chondroma, 
mjeloma or hemangioma The patient went home and returned May 18, 1922, for 
operation 

At operation the proximal end of the rib was found to be enlarged to three or four 
times Its normal diameter It was very friable and very adherent to the surrounding 
structures, and extended from the articulation with the transverse process outward about 
seven centimetres The rib was sectioned well beyond the tumor area and enucleated 
from Its articulation with the transverse process and spine The wound was closed in 
layers The specimen was seven centimetres long and two and one-half centimetres in 
breadth and thickness and showed practically complete disorganization of the bone The 
pathological report was giant-cell tumor 

The convalescence was complicated bv a bronchopneumonia of severe grade with 
delirium, but with complete recovery She was discharged with wound healed and in 
good condition on the twenty-first day after operation 

In April, 1924, the patient reported that X-ray showed no evidence of recurrence 
In April, 1933, seventeen years after operation, her physician reported that the 
rontgenogram showed regeneration of bone at the site of operation, but Doctor Blood- 
good who examined the plate expressed the opinion that it was not a recurrence 

Case III — L M , male, fifteen years of age, entered Augustana Hospital in February, 
1926, because of a swelling in the right side, and was referred by Dr Anders Frick 
About nine months before admission, some weeks after a severe blow in the right chest 
he first noticed occasional dull aching pain in the right chest just above and to the out- 
side of the nipple About five weeks before admission he first noticed a small lump in 
this area which had grown considerably since One night two weeks before admission 
he w'as awakened from sleep by an acute stabbing pain in the region of the tumor 

On examination a sausage-shaped tumor about four centimetres in transverse 
diameter and raised about one and one-half centimetres above the surrounding area was 
found in the region of the fourth rib in the mid-axillary line and extending backward 
under the scapula It appeared firmly attached to the deep structures but the skin which 
appeared normal and moved freely over it The boy was pale and thin The thyroid 
gland was symmetrically enlarged and he had definite tremor of the hands There was a 
widely transmitted mitral systolic murmur 1 he pulse was 88, temperature 99 4° The 
haimoglobm content of the blood was 75 per cent Rontgen-ray examination show'ed a 
dense shadow in the region of the tumor encroaching considerably on the lung field 
The pre-operatue diagnosis was sarcoma of the chest-wall ^ 

February 8, under local and nerve-block anaesthesia through a curved incision from 
the sternum to the posterior axilla the flap including the pectoralis muscles, the tumor 
w’as exposed The tumor w'as found to involve the fourth rib and to completely fill the 
adjacent intercostal spaces and to extend from near the costochondral junction beyond 
the \ertebral border of the scapula Because of its extend and the relative poor condi- 
tion of the patient it w'as considered inadvisable to attempt complete removal in one 
stage The fourth cartilage and the third and fifth ribs were resected as far proximally 
as accessible The non-adherent lung was sutured to the chest-wall with catgut and the 
wound closed 

One week later under nerve-block amesthesia through a paravertebral incision the 
remaining proximal segments of the third and fifth ribs and the fourth to within three 
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centimetres of the tumor were resected and the lung sutured to the chest-wall m this area 
One week after the second stage under positive-pressure gas anaesthesia the flap 
made at the first operation was turned up and the previously mobilized tumor mass was 
removed with intercostal tissue and parietal pleura The lung did not collapse because 
of the pleural adhesions but there was a little air aspirated through a leak at one point 
The convalescence throughout was uneventful There was no pleural effusion 
Ihe boy was discharged in good condition about four weeks after the first opera- 
tion During the next two months he received several deep X-ray treatments under 
the direction of Dr Henry Schmitz He gained in weight and strength During the 
third month he began to lose weight and developed pain m his right chest and the 
rontgenogram showed findings suggestive of recurrence 

An exploratory intercostal thoracotomy was performed June 17 A soft pulpy 
tumor mass was scraped out of a large intrapleural cavity and the wound closed with- 
out drainage He returned home June 28 and died a few weeks later 

Case IV — A W , male, aged four, came to the clinic August i, 1921, because 
of a recurrent tumor of the left lower chest-wall, which was a recurrence of a tumor 
removed three months before elsewhere The tumor was first noticed a year before 
admission which grew to the size of a hen’s egg at the time of the operation a month 
ago The doctor who removed it thought it was a lipoma but the biopsy of the tumoi 
showed sarcoma 

His parents brought him to the clinic three months before this time, one month 
after the first operation Examination at that time showed no tumor He was given 
X-ray and radium treatment and discharged 

On examination at the second visit a tumor mass was felt over the lower anterior 
aspect of the left chest, which seemed fixed to the ribs, but the skin over it was freely 
movable except in the centre under the scar of his former operation A Wassermann 
test was negative The blood Iijemoglobin showed 66 per cent 

At operation the eighth, ninth, tenth, eleventh and twelfth ribs were resected through 
a curved incision along the lower half of the circumference of the tumor The tumor 
mass was found to involve the ninth, tenth, eleventh and twelfth ribs The tumor mass 
was dissected from the peritoneum bluntly and lifted upwards The pleural reflection 
at the costophrenic sinus was now sutured to the intercostal tissues below the excised 
eighth rib to the diaphragm In this way the pleural cavity was walled off so that 
there was no pneumothorax Tumor was then entirel}' removed and t,lie wound closed 
without drainage Patltologtcal Repot t — Sarcoma 

Patient’s convalescence was marked by rather high pluse rate for the first few da3's 
and some temperature He was discharged on the fifteenth day after operation, after 
having received radium treatment Two months later when he was brought back for 
further radium treatment a recurrence was noted on the left chest-wall but he seemed 
well and very active and had lost no weight He was given further radium treatment 
January 31, 1932, he returned for another treatment and his mother stated that the 
tumor present in November had promptly disappeared but two weeks ago two other 
masses were noticed On examination at this time, January 31, four distinct tumors 
were felt on the left anterior chest-wall, for which more radium treatment was given 
Februarj'^ 3, a secondary operation was done and two encapsulated tumors, one four by 
two and one-half centimetres, one three bj' five by seven centimetres, were enucleated 
These masses were not adherent to the peritoneum The peritoneum was opened in 
dissecting them out The third mass over the anterior ends of the cartilages of the sev- 
enth, eighth and ninth ribs, was about two by one-half centimetre The beds of the ribs 
were cauterized with the electric cautery and the patient given further radium treatment 
He was dismissed from the hospital on the sixth day and was given further radium 
treatment The average dosage of the radium was from 9,000 to 12,000 millicune hours 
each treatment About six months later his father reported that he had developed 
further recurrences and had died 
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Case V — A M, inale, aged seventj', came to the clinic March 6, 1922, because 
of swelling and pain in the left chest Six years before he had been struck by a bull in 
the left chest The sw'elling w'as painful most of the time On examination a mass was 
found on the left chest-w^all oval in shape six by six centimetres in diameter It was 
painful to pressure, the veins over the tumor dilated Rontgen-ray showed a shadow 
o\er the second and third ribs anteriorly on the left 

At operation a tumor mass which w’as soft, verj vascular, somew'hat expansile was 
found over the second and third ribs The second, third and fourth ribs were separated 
proximally and distalli' to the tumor About fifteen centimetres of the fourth rib were 
resected The pleura w'as not adherent The lung w'as sutured to the intercostal tissue 
bv continuous chromic catgut sutures The wound was closed without drainage Ten 
da^s later the wmund w'as opened up and the tumor removed with the ribs and intercostal 



Fig I — Tumor of left upper interior chest will Photograph 
taken following first stige operition 

tissue and pleura There was small pneumothorax collapse from leakage at one point 
but this caused the patient no symptoms He w'as discharged three weeks after the 
operation m good condition after having received a course of radiotherapj Six months 
later he returned for further radiotherapj There was no evidence of recurrence at 
that time 

Case VI — G , male, aged thirteen, came to the Research and Educational 
Hospital October 25, 1927, because of a lump m his left anterior chest-wall He first 
noticed a mass there two vears before, a few months after an mjurj' m this region It 
had been removed m June, 1927 

On examination a mass about five centimetres m diameter was felt ov'er the eighth 
left rib m the mid-axillarv line where there was a linear scar from his former operation 
Phvsical findings were otherwise not notevvorthv Rontgenological examination showed 
the findings of a tumor located outside the pleural cavitv At operation the mass was 
found to involve the eighth rib onlv m an extent of about six centimetres m its long 
diameter and was about four centimetres in transverse diameter The tumor was 
removed with the periosteum and about five centimetres segment of apparentlj sound rib 
proximal and distal to it klicroscopical examination showed fibrosarcoma 
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Januan 14, 1929, he returned because of a second recurrence of the tumor He also 
complained of soreness in his left abdomen and groin Physical examination at this 
time showed an irregular oblong mass of about the same diameter as before The 
ronteenogram showed a diffuse shadow laterally and there was a shadow at the apex of 




I 

Line 

of resection 
of ribs 


Fig 2 Drawing showing section of second, third and fourth nbs, first stage operation 

the left lung which Doctor Hartung considered to signifj a possible pulmonarj metas- 
tasis The tumor mass, irregular in outline, about fi\e centimetres in its longest 
diameter but which showed no e\idence of ha\ing imohed the adjacent ribs, was 
removed with all adjacent tissue down to the pleura The pathological diagnosis was 
giant-cell tjpe of osteogenic sarcoma 
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During the following months he received a number of Rontgen-raj' treatments 
When last seen three j^ears after the second operation there were no signs of 
recurrence 

C\SE VII — F D, male, aged thirty-seven, in Februarj', 1932, was thrown from 
a vagon in a collision with an automobile and sustained a fracture of both bones of 
the right leg About fi\e months later he first noticed soreness and a swelling of the 
left anterior chest-wall (Fig i) which has gradually increased in size during the eight 
months that had elapsed before the examination which revealed a hard mass about seven 
to ten centimetres in diameter and elevated about three centimetres above the other 
side It felt smooth and fixed to the ribs X-ray showed a loss of substance of the 
third left rib near the costocartilaginous juncture The diagnosis was osteochondroma 



Fig 3 Fig 4 

Fig 3 — Specimen removed at second stage operation The pleurv Mere adherent hut not 
iinohed in the tumor Pleural ca\ita not opened 
Fig 4 — Jlicrophotograph Same case as Fig 3 

The tumor iiitohing the second and third ribs (Fig 2) was removed bj a two- 
stage operation At the first operation under local and nerve-block an-esthesia the 
third and fourth ribs which were intohed in the tumor w'ere resected proxiniallj and 
distalh to the tumor and about tw'ehe centimetres of the fifth w’hich was not involved 
was resected subperiostealh The lung was not adherent An iodoform gauze pack 
was placed against the parietal pleura and the wound closed w'lthout drainage 

At the second operation two weeks later the tumor was remo%ed w'lthout opening 
into the pleural caMt3 (Figs 3 and 4) The tumor w'as about eight centimetres in 
diameter Microscopical examination showed osteochondroma The convalescence fol- 
lowing both operations was uneventful 
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Discussion — Stuart W Harrington, MD, of Rochester, Minnesota, remarked 
that tumors, particularlj those which originate m, or which involve, the thoracic ivall, 
often present greater technical difficulties than those that are entirely contained within 
the thoracic caMt} This is particularly true in relation to the technical problem of 
reconstruction of the thoracic wall following remo\al of large growths W'hich involve it 
He preferred an operation in one stage w'hen possible He had removed these 
growths bi operations m multiple stages, but in manj instances had found that the 
second stage was more difficult techmcallj, and more hazardous to the patient Manv 
of these growths are so situated that the operate e procedure cannot be satisfactorily 
interrupted for performance in stages, and though the risk maj be considerable it is 
best to complete the operation at one sitting When growths involve the thoracic wall 
close to the diaphragm, or the thoracic wall and the diaphragm, the defect in the 
thoracic wall and diaphragm often can be closed bj utilising the para^zed diaphragm 
after phrcnicotonn M hen growths in\ohe the posterior wall the scapula can be 
utilized to co\er large defects, with no marked limitation of its function 
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WIicii tuniois involve the anterior thoiacic wall, and this lefcrs particularh to 
chondionias which piojctt into the plenial tavitv, he picferrcd to leinove the tumor 
hoin the plomal side, hv a posterioi intei costal ineision after allowing the lung to col- 
lapse The posteiioi approach entails less distuihancc of the thoraeic wall and allows 
moie sceuie closuie of it In one ease, he had had pulnionatv hetnia result from 
extensive anterioi resection of the thoracic wall This is piexeutcd bv the posterior 
appioach 

The huge inajontc of ptiinan tuinois of the thoiaeic wall aie malignant In lus 
expel icnce of foity-thiee cases, appi oxinutC'U 8s pei cent of the tumors were malig- 
nant, and he thought that all wetc potentialh mahunant 1 he results from operation 
on benign tiimois aie vcri good, hut the lesults m eases m which the tumors are 
malignant aie not so satisfaetoi v, fot the tumois iisnalh arc of an mfiUiating tepc and 
of a iclativciv high giadc of malignance 'Ihc average length of life following opera- 
tion foi malignant tnmois has been about two vears, although he had one patient with 
ostcofibiosaicoma who is living and w'oll more than six eeais followung operation 

Du WiiiiAM B Cone (Neev York Citv) leealled Doctor Lilienthal’s ease of 
mediastinal sat coma evhieh was icpoitcd before the New ^oik Smgieal Socicte m lOiO 
(see Annais oi Suiu.na, Apiil, 1027) , and with his pei mission shoeved some lantern 
slides of it Ihc patient, a little giil aged two eeais, evas brought to the Clime of the 
Hospital for Joint Diseases, klaieh 21. 1924, eeith the folloeemg historv At the age 
of five months the mothci noted that the child’s breathing w-as distmctle labored but 
nolinng evrong evith the lungs could he found At the age of eight months a lump 
"on the light shouldci blade” appeared An X-rav picture w'as taken at the Babies' 
Hospital, and lepoitcd on as follows “A large, loughlv iiuadnlatcral dense shadow' m 
the lower pait of the right chest extending over the hcait, also into the left chest and 
down ovei the liver shadow' ” 

At the age of tw'cnty-onc months the child suddenh stopped w’alkmg because of 
weakness of the light low'cr cxtreniiti dins became lapidlv progiessivc At the time 
of Doctor Lihcnthars examination on Apiil 12, 1924, both legs w’cie flaccid and obvi- 
onslv paralysed Ihcie was a protiiidmg subcutaneous mass eoveied w'lth normal skin 
lietwceii the riglit sc.ipula and the spine X-iae examination show'cd a huge mass m 
the right chest extending acioss the median line into the left chest above the heait 
Ilietc appeared to be paitial eiosion of the adjacent iibs jiosterioilv and also some 
erosion of the bodies of the ncighhoimg veitebi.e On Apiil !■;, Doetoi Lihcnthal 
peifoimed a postciioi thoiaeotomv, removing a consideiable amount of soft, graMsh-red 
neoplastic tissue 'Jins was examined mieioseopieallv bv Di F S Mandlebaum w'ho 
pionoitnced it an angiosaieoma Sections w'cie examined bv Di Louis Gioss, also, 
whose diagnosis was that of hemangio-endothelioma In the opinion of Doctor Ew'ing 
it was a very malignant ecllul.ir tumor of embtvonal tvpc 

On Apt il 2^, 1924, the patient was put upon Colcv’s toxins 1 he famih pin sieian, 
stalled with a dose of 1/25 minim, and mei eased this graduallv until on the eleventh 
day ,i dose of 4^/ minims was reached Rathei seveie leaetions followed Tluce weeks 
aftei tlie opeiation, the child began to walk 'I he X-rav pietines show'ed giadual disaji- 
pcaianec of the tiimoi , the one taken on Oetobei 16, 1926, levealcd a normal chest 
Ihc child made a complete leeoveiy and w'as m excellent health w'hen he jiresented hei 
to t ic members of the Ameuean College of Surgeons m October, (seven and one- 
la ycais later), ,md to the staff of the Memoiial Hospital in the fall of 1932 (eight 
am one-half ye.irs latei) In this case (i) Ihc tumor involved both bone and soft paits 
(2) The disease was so far advanced that the patient was neaily moribund at the time 
ic ticatincnt w'as begun (3) The short duration of treatment, onlv eleven doses of 
oxms (4) Coleys toxins alone wetc used, no othei ticatment (5) Ihe patient made 
an immcciate and i.ipid leeovery and w'as still w'cll eight and one-half vears later 



COMPLICATED CONTRACTURES OF THE HAND, THEIR TREAT- 
MENT BY FREEING FIBROSED TENDONS AND REPLACING 
DESTROYED TENDONS WITH GRAFTS 
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OP Chicago, In 
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The hand of the luoiLiiicj man is his most valuable asset IVithont it life becomes 
a but den- — KanaveP^ 

The restoration of function in a finger or hand lendered useless as a result 
of injury or infection frequently appears a hopeless task, and j^et the function 
of the hand is so impoitant to the patient that one is justified in considering 
very seiiously every method that offers a possibility of bringing about the 
desiied result The importance of substituting normal skin and subcutaneous 
tissue foi firm and extensive supeificial scars before carrying out operative 
jDroceduies on the deeper structuies of the hand and foiearm, of uniting 
divided nerves and bunging divided tendons into end-to-end apposition when 
this can be accomplished, and of mobilizing stiffened joints of fingers or 
wrist by extra-articulai operation, by aithroplasty or by splinting and well- 
directed physical therapy, oi by a combination of these methods, is well 
lecognized by every surgeon who is interested m the reconsti uctive surgery 
of the hand In many cases of complicated contiactuie replacement of super- 
ficial scar tissue by a flap of normal skin and subcutaneous tissue and mobiliza- 
tion of stiffened joints must be earned out as the first and second steps m 
the reconstructive process* and m many cases neive suture may also be an 
essential part of the operative treatment Without fuither consideration 
of these important and accepted methods of tieatment we wish to pass on to 
the discussion of two methods that we have found of value m the treatment 
of seiiously mjuied hands — fieemg of fibrosed tendons, and substitution of 
tendon giafts foi destioj^ed oi hopelessly injured tendons or to fill the gajD 
between the maikedly reti acted ends of divided tendons 

We would be the last to infer that this pioblem is a new one or that it 
has not joreviously atti acted thoughtful study and serious consideration 
Some of the ablest minds of the smgical profession m oui own country and 
abroad have devoted careful clinical and expeiimental study to its solution 
The work of Kanavel Bunnell,® Mayer,-^ Stemdler,-'^ Lyle,“" Lewis,-^ 
Auchmcloss,^ Taylor,-® Cleveland,® Garlock ® Mason,-® and Isehn^® is 

^ “Joints must be mobilized before tendons are repaired or no motion will result We 
cannot expect a newly repaired tendon to move a stiff joint, nor should we repair a 
bone and at the same time a tendon or joint The former demands post-operative im- 
mobilization, and the latter mobilization ” (Bunnell °) 
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Fig I — Flexion contracture of fingers md thumb secondarj to an acute spreading infection of the 
hand and forearm The fingers are almost cofflpletel> fixed, a \er\ slight mo%ement of the thumb ai\a> 
from and toward the index finger are the onlj moxements possible There is a complete ankjlosis at 
the wrist joint Healing is still too recent to permit operatne interference without danger of lighting 
up a latent infection 



Figu 2 ^Limit^ of extension (a), and flexion (b), in the hand and wrist of a fifty one year old 
phisician two and one-half years after an acute spreading infection following a needle prick of the 
tnumo sustained during a surgical operation (c) Fixation of thumb in adducted position 
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too well known to require a detailed discussion of their several contributions 
The papers of Kanavek®’ upon infections of the hand and the treatment 
of their sequelae have come to be recognized as outstanding contributions to 
American surgery In any discussion of the subject of tendon grafts the 
pioneer work of Bunnell must be acknowledged at the very beginning No 
one has done more to perfect the details of operation nor has obtained more 
beautiful results than he has shown in his several and excellent papers on 
the reconstructive suigery of the hand and the surgery of the nerves and 
tendons of the hand In our own work we have borrowed freely from each 

of those mentioned and have tried to 
adapt the helpful ideas they have sug- 
gested to our own particular problems 

I I FREEING OF FIBROSED TENDONS 

The hand with rigid motionless fin- 
gers, often shiny from trophic changes 
and wasted from disuse, at times al- 
most fixed as though cast in iron, is a 
familiar object to the surgeon inter- 
ested in the surgery of the hand * In 
such a hand the fingers may be fixed in 
flexion (Fig i), a position identical 
with that seen in von Volkmann’s 
ischaemic contracture, and there may 
be in addition a complete ankylosis at 
the wrist-joint , the fingers may be ex- 
tended with the thumb extended and 
lying alongside the palm (Fig 2) , if 
theie IS associated median- and ulnar- 
nerve injury the fingers may be held 
111 semi-flexion at the interphalangeal 
joints and in hypei extension at the 
■ ' " metacarpophalangeal joints (Fig 3 ) 

Fig 3 — Typical contracture following an in t i cprinnclw ininrpri rnopg tbp 

jury of flexor tendons with division of median tn leSS SeriOUSiy injUreO CaSeS tne 

and ulnar nerves fibrous-tissue fixation may involve 

several fingers only, or even a single digit No matter in what position the 
fingers have become fixed as a result of the initial injury or infection or how 
extensive the involvement, these cases have one common characteristic — loss of 
the ability of the tendons to glide freely through their normal range of move- 

* “One sees a glossy skin with atrophied hypothenar, thenar, and forearm muscles 
and shrunken intermetacarpal spaces, the thumb frequently abducted and fixed, the 
fingers flexed upon themselves and extended on the hand, with fibrous ankylosis of the 
finger-jomts, and frequently osseous ankylosis at the wrist-joint producing an immobile, 
shrunken, claw-hand, absolutely functionless and useless Moreover, owing to the poor 
nerve and blood supply, the hand is often the seat of ulcers, frost-bites, and inadvertent 
burns ” (Kanavel 
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nient This may be due to fixation of the tendons in a limited area , it may 
be due to a fibrosis involving the entiie length of the tendons, and in cases of 
long standing or after a seveie spieading infection fibrosis of the muscle 
bellies, with its resulting limitation of muscle contraction and relaxation, may 
add an additional handicap to the noinial movement of the tendons 

It IS obvious that after infection about a tendon or within its sheath, or 
after the extravasation of serum and blood-cells which follows an injury, the 
resulting scar-tissue formation is most maiked and damaging at the sites of 
greatest constriction, where the exudate is held under tension in a limited 
space, and where tendons he close to one anothei in definitely limited tunnels 
or compartments f These sites ai e within the digital flexor sheaths and 
underneath the transverse carpal (anteiior annular) ligament on the volar 
surface of the hand and wrist, and in the various compartments underneath 
the dorsal carpal ligament on the dorsal surface of the wrist In certain cases 
the limiting fibrosis may be confined to one of these areas In others, *10 
which a pancelluhtis of hand and foiearm has been present, both flexor and 
extensor tendons may be bound m scar tissue throughout almost their entire 
extent No matter how limited or extensive the scar-tissue formation, 
improvement of function depends upon the completeness with which the 
tendons can be freed from its vise-Iike grip X 

In certain cases, as suggested above, an additional factor which also affects 
the movement of the tendons must be considered If the contracture follows 
a severe spreading infection in which there has been extensive involvement 
of muscles as well as tendons, and if the fingers have been kept motionless in 
extension during the period of acute infection, the flexor muscles become 
fixed in a relaxed position If after their tendons have been freed such 

* We do not mean to imply that the loss of the ability of the tendons to glide freely 
IS the sole cause of the disability but that it is a constant factor in the types of cases under 
discussion The periarticular fibrosis and fibrous contraction of joint capsules which 
follow infection and long-continued immobilization often constitute another important 
factor in the disability, but, as stated above, the present discussion is confined to the part 
played by the involvement of the tendons 

t “The infection has followed the paths of nerves and blood-vessels and the resulting 
scar contraction has so strangled them that the tissues supplied have become atrophic 
and congealed The greatest damage is done in the closed spaces, as under annular 
ligaments, in the tendon sheaths and in the fascial spaces, where swelling is limited and 
necrosis, from both ischaemia and infection, results” (BunnelH) 

$ “The first endeavor should be to find the median and ulnar nerves in the forearm 
and trace them into the palm The nerves are dissected out of their surrounding 
tissues well down into the hand, the greatest care being used to avoid cutting any of 
the branches m the palm Where blood-vessels are met, especial care is taken to 
preserve them 

“The tendons as far as possible are dissected out of the mass of connective tissue 
It is frequently necessary to use the connective tissue itself as tendons The tendons 
are dissected and flaps of fat are inserted, one layer under the tendons, one between the 
superficial and deep tendons, and one above The wounds are then closed” 
(Kanavel “) 
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muscles should regain two-thirds of their former contractile power such a 
degree of contraction would still be insufficient to draw the fingers into com- 
plete flexion, and in such cases it is necessary to shorten the flexor tendons as 
well as release them from scar tissue In the same way, if the flexor muscles 
have remained contracted throughout the duration of an extensive infectious 
process no amount of stretching which stops short of rupture of muscle fibres 
IS adequate to overcome the flexion contracture even after the tendons have 
been freed throughout their entire extent, and in such cases the flexor tendons 
must be lengthened by a tendon lengthening operation or with the aid of 
a graft 

If tendon lengthening is carried out it is well to remember that the essen- 
tial movement of the fingers from the standpoint of function is that of flexion 
In the last analysis, aside from their normal antagonistic action to the flexor 
muscles, the extensor tendons serve only to open the hand If complete restor- 
ation of both flexion and extension is impossible it is better to sacrifice a 
part of tbe function of extension In other words, a patient who can extend 
his fingers incompletely, but sufficiently to put a glove on the hand without 
undue difficulty, and who can flex them forcefully into the palm has a much 
more useful hand than the patient who can straighten his fingers completely 
but cannot flex them into the palm or grasp small objects 

If, then, tenolysis can be satisfactorily accomplished and combined when 
indicated with shortening or lengthening of the tendons, if after the tendons 
are freed normal areolar tissue or fat is placed about them to help prevent 
reformation of adhesions, and if active movement is instituted promptly after 
operation definite improvement in function can reasonably be anticipated 

A brief account of a few specific cases may help to present the problem 
in a concrete form 

Case I — H Passavant Memorial Hospital (8818) December 16-19 1931 This 
patient, a boy of four years, had gradually developed a loss of function which consisted in 
an inability to extend the right thumb beyond an angle of 135° at the interphalangeal 
joint If an effort was made to extend the thumb beyond this angle the base of the 
proximal phalanx was drawn volarward with a resulting volar subluxation at the meta- 
carpophalangeal joint 

One month before admission to the hospital he had fallen to the floor while carrying 
a bottle m his right hand The breaking glass caused two small penetrating wounds of 
the palm, and a third slightly larger wound just lateral to the mid-hne of the volar 
surface of the thumb, a little proximal to the metacarpophalangeal joint The wounds 
were covered with clean dressings and healed without infection It was only after some 
weeks that the parents noted the disability described above 

December 16, 1931, under ethylene anaesthesia, the scar over the metacarpophalangeal 
joint of the thumb was excised and the deeper tissues exposed The digital nerve to 
the radial side of the thumb was intact, the fascial covering of the flexor pollicis brevis 
was divided, but the muscle and tendon were intact The tendon of the flexor polhcis 
longus was thickened opposite the joint, and firmly adherent to the base of the proximal 
phalanx of the thumb Because of this adherence the thumb could not be completely 
extended at the interphalangeal joint, and when further extension was attempted the 
tension exerted upon the base of the proximal phalanx drew it volarward into a sub- 
luxated position When the adherent tendon was freed from the bone the thumb could 
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be extended completely and the tendency to volar subluxation had disappeared On 
lifting the completely freed tendon into the wound a spindle-shaped enlargement could 
be seen at the point where the tendon had been adherent to the bone 

It seemed probable that the patient had sustained a partial division of the tendon 
at the time of injury, and that during the process of healing the tendon callus, represented 
by the spindle-shaped enlargement, had become adherent to the base of the proximal 
phalanx 

When It was evident that there was no other obstacle to the free movement of the 
tendon a thin layer of subcutaneous fat was laid underneath the tendon, the thin tendon 
sheath loosely closed with two fine silk sutures and the superficial wound closed Healing 
took place by primary union, and when last seen, three weeks after operation, the patient 
was moving his thumb in a normal manner 

Case II— O F, Passavant Memorial Hospital (1910), February 20-May 24, 1930 
This patient, a machinist thirty-two years of age, entered the hospital seven months 
after sustaining a severe crushing injury of the left hand with an extensive laceration 
of the palm, a compound fracture of the bones forming the middle metacarpophalangeal 
joint and a simple fracture of the proximal phalanx of the ring finger The crushed 
middle finger was amputated immediately and the lacerated wounds sutured A very 
considerable loss of function followed as a result of the injury and the extensive fibrosis 
which developed during the process of healing, but the feature of the disability of 
particular interest in connection with this discussion was the inability to extend the 
ring finger beyond a right angle at the proximal inter phalangeal joint 

February 21 the flexor tendons of the ring finger were exposed through an incision 
on the radial side of the finger and tension put upon the distal phalanx It was then 
seen that the flexor profundus had become firmly adherent to the bifurcating sublimis 
over the proximal phalanx close to the site of fracture When the two flexor tendons 
were separated from one another by sharp dissection the finger could be extended with 
the exercise of very little force to 170°, or almost a straight line 

It seemed probable that the crushing injury of the hand, which was severe enough to 
produce with other injuries a fracture of the proximal phalanx of the ring finger, had 
possibly resulted in a partial division of the tendons at the site of injury and had 
certainly been followed by hsemorrhage into the tendon sheath as well as into the bone, 
and that as a result of the injury and associated hsemorrhage a fibrosis had developed 
at a site of constriction, namely the point of bifurcation of the flexor sublimis, with a 
resulting interference with the free gliding movement of the affected tendons 

During the two months during which this patient remained under observation there 
was no evidence of recurrence of the contracture of the affected finger 

Case III — L B, Passavant Memorial Hospital (11842), October 3-12, 1932 This 
patient, a boy of seventeen years, sustained two rather extensive wounds in an automobile 
accident July 25, 1932, the larger over the dorsolateral aspect of the left wrist, the second 
over the dorsal surface of the metacarpophalangeal joint A half hour after the accident 
the wounds were cleansed and sutured they healed without infection Following the 
injury the patient was unable to extend the fingers of the left hand, the index finger was 
most seriously involved, the other fingers to a lesser extent The appearance of the 
hand, and the degree of extension possible when he came to us in October, 1932, is 
shown in Fig 4 

October 4 the oblique scar over the dorsum of the second metacarpophalangeal joint 
was excised and the adherent extensor tendons of the index finger freed from the over- 
lying skin and underlying bones There was no interruption m continuity A thin flap 
of fat w'as laid underneath the freed tendons and the skin carefully sutured over them 
A second, semilunar incision was made over the dorsum of the left wrist and the tendons 
exposed The extensor polhcis longus was seen to he uninjured m a normal sheath 
The extensor digitorum communis was bound bj' scar tissue to the deep surface of the 
dorsal carpal ligament and to the floor of the dorsal carpal tunnel After the tendons were 
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completely freed a thin pedunculated flap of subcutaneous fat was brought underneath 
them and held with a single suture The dorsal carpal ligament was resutured rather 
loosely and the skin edges accurately apposed A light splint was applied to relax the 
fingers by supporting the hand and forearm in dorsal flexion at the wrist 

The operative wounds healed by primary union and when the patient left the city 



Fig 4 — (Case III ) Loss of function of extensor tendons due to scar tissue fixation following a cut 
ting crushing injur> (a), (b) Before operation (c), (d), (e) Result four weeks after tenoljsis 

four weeks after operation he had alread^ regained a considerable degree of function 
(Fig 4 c, d. e ) 

Case IV — W F, Wesley Memorial Hospital (115215), October 26-November 18, 
1924 This patient a blacksmith m a far western state at the age of twenty-four, four- 
teen years before admission to the hospital, accidentallj drove a nail into his right 
palm A vetennarj surgeon immediately injected turpentine into the hand to prevent 
the development of infection The hand forearm, arm and shoulder became tremendouslj 



Fig s — (Case IV) Limitation of mo\ement of fingers due to extensne fibrosis following injec 
tion of turpentine into the palm to pre\ent infection from a puncture wound (a) (b) Before opera 

tion (c), (d) Five and one half months after tenoljsis of flexor tendons of middle finger Note the 
increased range of movement of the three other fingers as well as the finger operated upon 

swollen, the skin of the palm sloughed away, and “large drainage holes were made” in 
the hand, forearm and arm The function of the hand and fingers was lost for five 
months, but with persistent use and effort function graduallj returned except for the 
fact that the middle finger remained flexed at the interphalangeal joints, and could not 
be extended bejond the position shown in Fig 5, a 

October 27 1924 under local anaesthesia with Vz per cent novocaine the flexor 
tendons were carefulh exposed through an extensive incision on the radial side of the 
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finger From the middle of the middle phalanx as far proximalward as the distal 
flexion crease of the palm the flexor tendons were fixed by fibrous tissue After they 
were completely freed by sharp dissection the finger could be completely extended with 
the aid of a moderate degree of tension A pedunculated flap of subcutaneous fat was 
placed underneath the tendons and the wound closed without drainage 

The operative wound healed by primary union Five months after operation the pa- 
tient was able to flex and extend the index, ring and little fingers, the fingers not operated 
upon, almost completely, and definitely more fully than before operation * (Fig 5, c, d ) 
Extension and flexion of the middle finger was also practically complete 

Case V— J C, Passavant Memorial Hospital (6778), June 9-19, I93i This patient, 
an editor forty-five years of age, fell on a broken glass bottle seven months before admis- 
sion to the hospital, and sustained a severe laceration of the right palm He noted im- 
mediately that the index, middle and ring fingers were numb and that he was. unable 
to move them at the mterphalangeal joints He was operated upon shortly after the 
accident , the fingers were splinted in extension for three weeks after the operation , 
the operative wound was healed at the end of six weeks 

On admission to the hospital the patient presented the symptoms of a complete 
division of both flexor tendons of index, middle and ring fingers and of the digital 
branches of the median nerve to these fingers The fingers were held m complete exten- 
sion, but the joints were fairly flexible and the patient could flex the fingers almost 
into the palm with the help of the other hand On exposing the site of injury through 
a transverse palmar incision parallel with the flexion creases it was found that the 
tendons and nerves had been completely divided at the level of the middle flexion crease 
of the palm The distal segments of the tendons had retracted to the level of the 
metacarpophalangeal joints, the proximal segments to a line just above the wnst-joint 
After the distal segments were isolated and freed at the level of the metacarpophalangeal 
joints they were grasped with moist gauze m an attempt to draw them down into the 
operative field Since this could not be done an incision was made along the radial 
side of the index finger and the flexor tendons of this finger exposed within the digital 
sheath It was then found that the tendons were adherent to the sheath throughout its 
entire extent, and only when they had been freed by sharp dissection was it possible to 
draw the finger into flexion by tension upon the free ends of the tendons in the palmar 
incision To lessen the likelihood of reformation of adhesions the distal segment of the 
flexor subhmis was detached from its insertion at the base of the middle phalanx and 
removed, leaving the deep tendon alone within the digital sheath f The same procedure 
was carried out in the middle and ring fingers, and the* remaining deep tendon of each 
finger then united by end-to-end suture to the proximal segments of both its superficial 
and deep tendons In other words, in each finger a single distal segment — the deep 
tendon — was united to the two proximal segments 

Although this IS a case of end-to-end suture of divided tendons and nerves, it is 
included in this group because of the tenolysis of the flexor tendons in the fingers and 
because it emphasizes the fact that if the flexor tendons have become “frozen” within the 
digital sheaths as a result of prolonged immobilization or a low-grade infection, or a 
combination of both, tendon suture or the bridging of the gap between the retracted ends 
of the divided tendons with grafts cannot be expected to bring about a helpful result 
If one cannot draw a finger into flexion by direct traction upon the ends of the flexor 

The improvement of extension in the fingers other than the one operated upon 
emphasizes the point which Bunnell has stressed, that fixation of the flexor tendons of 
one finger limits the movement of the remaining flexor tendons, and because of that fact 
It is unwise when one amputates a finger to suture the stumps of the flexor and extensor 
tendons to one another over the end of the exposed bone 

1 To obtain more room in the finger the sublimis may be withdrawn and sacrificed, 
as the loss of its function is hardly noticed” (Bunnell*) 
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tendons exposed m the palm, it is obvious that suture of these ends to the proximal 
portion of the tendons is a futile procedure 

Case VI — T Z Passavant Memorial Hospital (12219), November 14-December 
II, 1932 This patient, a miner thirty-nine years of age, was first seen m November, 
1932 He stated that August 5, 1925, he scratched the palmar surface of the right thumb 
with a piece of slag Three days later, August 8, because of swelling and pain, a small 
incision was made over the palmar surface of the proximal phalanx of the thumb and 
hot wet dressings applied August 13 another incision was made, the pain and swelling, 
however, became more marked and he was admitted to the hospital the same dav Two 
days later the affected area was opened widely under general aniesthesia by an incision 
across the thenar eminence 

He remained m the hospital with a draining wound for six weeks , the incisions 
finally healed in the latter part of October, 1925 While he was in the hospital the fingers 
gradually became fixed in a flexed position and the thumb flexed into the palm He 
returned to work in February, 1926, but little improvement was noted and the condition 
remained practically unchanged until November, 1932 In spite of the flexion contracture 
he worked steadily from 1927 to 1929, and intermittently from 1929 to 1932 During the 



Fig 6 — (Case V I ) rie\ioii contracture of fingers and thumb due to spreading infection starting 
m tendon sheath of thumb (i) (b) (c) Before operation (d) (e) (f) Three and one half ueeks 

after tenolysis of fle\or tendons and insertion of graft to leplace destro\ed poition of flexoi tendons 
of little finger 

latter period the fingers, particularly the fifth, became a little moie flexed, and there 
was some increase in pain, particularly over the original incision and between the fingers 

The position of the fingers and condition of the hand is shown m Fig 6 The thumb 
and little finger could not be extended The index, middle and ring fingers could be 
extended almost completely when the fingers were completely flexed at the metacarpo- 
phalangeal joints 

November 16, 1932, under ethylene anaesthesia, the flexor tendons were exposed m 
the hand and lower third of the forearm by the incisions indicated in Fig 7 From a 
level two inches above the wnst-joint as far distally as the middle flexion crease of the 
palm— m other words throughout the extent of the common flexor sheath — the flexor 
tendons were bound together in a mass of fibrous tissue When they were freed from 
the floor and walls of the carpal tunnel and from one another the thumb and medial three 
fingers could be extended fairly well The little finger, however, could not be extended 
even after the flexor tendons were freed in the finger as well as in the hand, for they 
had become contracted to such an extent that complete division was necessary to permit 
extension After they were divided and the finger straightened the resulting gap of one 
and one-half inches was filled with a free graft of palmaris longus A free graft of fat 
from the abdominal wall was laid between the flexor tendons and the floor of the carpal 
tunnel The wound was carefully closed, but no attempt was made to secure accurate 
reformation of the anterior annular ligament 
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The operative wound healed by primary union A week after operation a tension 
splint was applied to help draw the fingers into extension (Fig 7, a ) Active physical 
therapy was begun thirteen days after operation, and continued until the patient left the 
city four weeks after operation 

111 this case a diagnosis of Dupuytren’s conti action had been made by the 
patient’s physician, but the history is that of an infection of the tendon sheath 
of the thumb which subsequently 
extended into the forearm, in- 
volved the common flexor sheath, 
the ulnar bursa and the digital 
sheath of the little finger It was 
noted above that when the fingers 
were flexed at the metacarpopha- 
langeal joints the index, middle 
and ring fingers could be extended , 
in other words, these fingeis were 
held 111 flexion by the fixation of 
their tendons underneath the an- 
tenoi annulai ligament and within 
the coniiiion flexor sheath, but not 
by adhesions within the digital 
sheaths The thumb and little 
finger, on the other hand, were 
more markedly involved 111 the 
flexion contracture, and the fibrotic 
process involved the tendons 
throughout their entire course It 
IS interesting to note, in passing, 
how accurately this case exemplifies 
the comse and extent of an infec- 
tious process wdiich begins 111 
the tendon sheath of the thumb 
and spreads along the channels 
which 111 the great majority of 
cases communicate directly with 
that sheath 

Case VII — W B, Wesley Memorial Hospital (108139), September 25-October 9, 
1923, (108631), October 22-November 2, 1923 This patient, a salesman of twenty-nine 
years, sustained a deep, irregular glass cut of the volar surface of the left wrist in an 
automobile accident July 10, 1923 He was operated upon elsewhere shortly after the 
accident and the divided tendons sutured Wound infection developed and delayed healing 
for some weeks A complete loss of sensation of the palm was first noticed during the 
period of wound healing 

The appearance of the hand and the extent of movement present when the patient 
came to us two and one-half months after the accident is shown in Fig 8 At operation 
tie sutured superficial flexor tendons and the divided median and ulnar nerves were 
ound bound together in a mass of scar tissue The proximal segment of the divided 
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ulnar nerve had become united to the distal segment of the divided tendon of the flexor 
carpi ulnaris The divided ends of the median nerve were widely separated The deep 
flexor tendons were invplved m scar tissue but were intact The tendons and nerves were 
carefully separated from one another, the superficial flexor tendons were shortened, the 
divided flexor carpi ulnaris and the divided ulnar nerve united by end-to-end suture 
Because of the considerable gap between the divided ends of the median nerve the 
neuromata at the divided ends were temporarily united, so as to draw the separated nerve 
ends into apposition 



Fig 7 — (a) Sphnt to bring elastic tension to bear on contracted 
fingers b> means of loops and garter elastic tightened with the aid of 
small buckles 


Four weeks later, October 23, the operative wound, which had healed by primary 
union, was reopened, the neuromata excised from the median nerve, and the freshened 
ends accurately united by end-to-end suture 

The functional result seven years later and the evidence of return of motor function 
of the median nerve, as indicated b> the patient’s ability to rotate the thumb so as to face 
the fingers, are shown in Fig 8, c, d 
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Case VIII— L H, Wesley Memorial Hospital (86446), July 7-20, 1920, (88981), 
November 4-16, 1920 This patient, a nurse of thirty-one years, was admitted to the 
hospital in Jul}, 1920, t\\o jears after a protracted and serious illness due to an acute 
and rapidl} spreading streptococcic infection of the right hand and forearm which had 



Fig 8 — (Case VII) Loss of function of left hand resulting from lacerated -wound 
injurj of \oIar surface of the wrist with di\ision of fie-^or tendons and median and ulnar 
neries Tendon suture immediateh after the injuri and apparentU without attempt at 
nerie suture was followed b\ wound infection (a), (b) Appearance of hand before 
secondarj operation, two and one half months after injurj (c), (d) Result two and 
one-half lears after secondari operation 

tollowed a needle prick of the thumb It is unnecessary to recount the history she gave 
of her original illness and of the many and \arious operative procedures that were carried 
out during her fi\e months’ stay in the hospital When she came to us there was a 
complete bony ankylosis at the wnst-jomt and a very marked limitation of movement of 
the fingers and thumb (Fig 9 ) 



r 9 -— (Case \ III ) Se\ere disability resulting from a streptococcic infection of the hand and 

tollowi^ a needle prick of the thumb (a), (b) Limits of extension and flexion before 
operation (,c; Healed scars of multiple operatue incisions made on dorsum of hand and forearm 


July 8 1920 an arthroplasty A\as performed at the wnst-joint and the extensor 
tendons freed from oxerlying skin and underlying metacarpus and surrounded by thin 
transplants of fat Physical therapy -was begun shortly after operation 

Not ember 5, four months after the first operation, the flexor tendons were freed 
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from the scar tissue which bound them together and fixed them to the surrounding 
tissues, shortened one-half inch and surrounded b\ thin fat transplants 

Physical therapv was again instituted shorth after the second operation Fig to 



indicates the impro\ement in function eight months after the first operation and four 
months after the second 

It ill be noted that these cases haa e been arranged in the order of their 
se\erit) — the first and second \Mth invohement of flexor tendons within a 
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limited area, the third \Mth localized involvement of extensor tendons, the 
fourth, fifth and sixth \Mth more extensive involvement of flexor tendons, 
the sei enth with extensn e involvement of flexor tendons and division of the 
median and ulnar nenes, and the last with extensive involvement of both 
flexor and extensor tendons and with bony ankylosis at the wrist-jomt 

The operative procedures emplo} ed m each case without consideration of 
the associated nerve or joint complications, have consisted essentially m free- 
ing the affected tendons from surrounding scar tissue and from one another 
by sharp dissection surrounding them whenever possible with fat from the 
adjacent tissues or from the abdominal ivall,"^ m some cases (for example. 
Cases \TI and \TII) shortening flexor tendons which had remained fixed 
for a number of months in a position of complete relaxation, and m a few 
cases lengthening flexor tendons which had remained fixed m a position of 
complete contraction (see resume of cases, p 568) 

In earning out these operative procedures every attention possible has 
lieen paid to the details of surgical technic wdiich ha\ e been stressed so often 
and by many men as of paramount importance f These are, particularly 
delaj of any operative procedure until one can be reasonably certain that 
there are no longer virulent bacteria still living m the deeper tissues, careful 
preparation of the hand and forearm before operation, asepsis, the use of a 
bloodless field during operation incisions which avoid so far as possible 
cutting across flexion creases sharp dissection gentleness m handling tissues, 
careful hiemostasis the use of fine needles and fine suture material, accurate 
wound closure, the use of pressure dressings after operation and early post- 
operatn e mobilization 


TCNDOX GRAFTS 

The use of grafts to replace a loss of tendon substance comes into 
consideration particularly in three groups of cases First, those m which 
a duision of a tendon has remained untreated for so long a time that marked 
retraction of the proximal segment has taken place, and neither careful 
dissection nor stretching of the contracted muscle suffices to bring the proxi- 
mal segment in approximation with the distal segment Second, those m 
w hich tendon suture has been carried out without success and m wdiich because 
of post-operatn e oozing of blood and serum, post-operative infection, the use 
of heai} and irritating suture material, prolonged immobilization after opera- 
tion or ain one of several other causes, the sutured tendons have become so 
complete!} fused with the surrounding tissues that any attempt to free them. 

In those cases m which the infection has been upon the dorsum of the hand alone 
incisions maj be made to either side of the interwoven dorsal tendons, and a thin flap of 
at inserted between the tendons and the bone and betw'een the tendons and the skin 
IS flap of tat should not be too thick, since it w'ould then be difficult to close the skin 
wound If the technic is properh carried out such adhesions can be almost entireh 
eradicated and a practicalh complete function restored ” (Kanavel 

T t IS wise to draw attention to the necessitj of the most scrupulous care in our 
tec ni(^ since such long and tedious dissection in tissue of low vitalitj is especialK 
a%orable to the development of infection ” (Kanavel ”) 
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with the expectation of maintaining fieeclom of movement afteiward, is 
simply wasted effort Third, those in which, because of infection or injury, 
an extensive destruction of tendon tissue has taken place and resulted in a 
loss which can be compensated for only by replacing the destroyed tendons 
either with adjacent tendons which can be spared without loss of function or 
with tendons from the foot * This last group includes neglected cases of 
tuberculous tenosynovitis in which conservative treatment has been continued 
until actual erosion and destiuction of tendons themselves has taken place 

In the use of such grafts a number of technical considerations are of 
importance The preparation of a suitable bed for the graft, the technic of 
uniting it with the tendon, the method of attaching it to the distal phalanx 
if the graft is to replace the tendons of a finger or thumb, the construction 
of a gliding mechanism about the graft, the formation of new annular liga- 
ments to hold it in place, the tension at which it should be sutured and the 
degree of relaxation which should be maintained after operation are all of 
importance in securing a satisfactory result 

Pi epm ation of a Bed foi the Tendon Giaft — Various methods have been 
described for preparing a bed for the tendon graft within the finger, and we 
are considering the finger first because it offers the greatest difficulties Even 
after extensive infection within a finger with destruction of tendon tissue a 
part of the tendon usually remains firmly fused with the surrounding tissues 
The first step m preparing a bed for the graft is the removal of this fibrosed 
tendon To accomplish this Bunnell has used a modified cork borer with a 
sharp cutting edge to be applied with a rotary movement After the freed 
tendon is removed the graft is drawn through the newly formed tunnel with 
an elongated flexible carrier Auchincloss has used small narrow-bladed 
hasmostats, with the outer surface of the two blades sharpened like a knife, 
in order to form a tunnel into which the graft can be inserted Other surgeons 
have used various methods of blunt dissection to form a bed for the graft 
These methods have not proved successful m our hands, partly because of 
lack of technical ability, but to a certain extent we believe because they do not 
permit a sufficiently complete removal of the scar tissue which has replaced the 
normal tendon and tendon sheath, or in the event that the tendon has not been 
lost, which has surrounded the tendon and bound it to the tissues about it 

It has always been a matter of surprise to us in dissecting m a finger from 
which the flexor tendons have sloughed as a result of infection, or in which 
an unsuccessful tendon suture had been done, how dense the scar tissue has 
become, how firmly any remains of tendon have fused with underlying bone 
and overlying fascia, and, in the event that the tendons have been lost, how 
little evidence of a tubular sheath is left behind If in such cases we have 

* “Grafts are easily obtained from the sublimis tendon, the palmaris longus, the long 
extensors of the toes If the palmaris longus tendon plus its paratenon is used, it 

will be necessary to make a longitudinal incision the full length of the graft A long 
extensor tendon of the toes plus its paratenon in the dorsum of the foot can be taken 
without getting toe-drop as the extensor brevis digitorum will serve to extend the toes ” 
(Bunnell *) 
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attempted to free the remains of a tendon with a cork borer by working 
distalward in a finger from an incision in the palm we have always been 
disturbed by the amount of force necessary to propel even such a sharp cutting 
instrument along the path of the tendon At times we have supplemented this 
instrument by a small, narrow-bladed knife with a long narrow handle, and 
still have been confronted with serious mechanical difficulty in attempting to 
free the tendinous cord of scar tissue within its limited space, a space which 
IS frequently curved in its long axis because of the semiflexed position of the 
finger Simple mechanical difficulty is not a sufficient reason for giving up a 
sound surgical procedure, but we have abandoned this procedure because in 



Fig II — The technic of replacing destro>ed flexor tendons of the middle finger with tendon 
grafts (a) The incisions of choice (b) Grafted tendons held in place bv ne\vl> formed annular 
ligaments 


oul hands it necessitated undue trauma, with subsequent post-operative pain, 
induration and delay m healing , because it did not permit adequate removal 
of scar tissue and so jeopaidized the functional result, and because we were 
always fearful of injuring digital nerves or blood-vessels which might have 
been displaced from their normal course by reason of scar tissue contraction 
or as a result of a previous operative procedure 

Instead, theiefore, of preparing a bed for the tendon graft in the finger 
by one of the methods suggested above we have finally come to depend upon 
a careful excision of scarred tendon and remains of tendon sheath through an 
adequate incision made well to the side of the finger (Fig ii, a) which 
avoids the flexion ci eases and so lessens the likelihood of formation of a con- 
tracting scar Such an incision can be supplemented by a transverse extension 
from its distal end toward the opposite side of the finger, and should end 
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proximally closc'to the level of the web The palmar dissection is carried out 
through an incision parallel with the flexion creases of the palm 

Suhue of the Giaft to the Tendon — A careful end-to-end union of the 
graft to the tendon is the method of choice To be exact, we prefer to use 
the method (Fig 12, b-h) which has been particulaity well described by Max 
Lange'^° and which has the important advantage, as shown by the experi- 
mental studies of Mason and Shearon,-^ of leaving practically free from any 
irritating effect of suture material that portion of the tendon where pro- 
liferation of tendon tissue must go on unimpeded if sound union is to take 
place If both flexoi subhmis and profundus are present and fieely movable 
111 the palm the subhmis may be cut off at a little highei level than the pro- 



the finger incisions are closed (The degree of flexion of the effected finger is exaggerated in the 
illustration The sum of the angles of flexion at the metacarpophalangeal and interphalangeal joints 
should be about 90° ) (b h) Technic of end to end tendon suture While the graft is being 
sutured to the tendon m the palm relaxation of both is accomplished b\ flexing the fingei shaiply 
to relax the giaft and by flexing the hand at the urist to lelax the proximal segment 

lundus and the graft united end-to-end with the subhmis, and by a few lateral 
sutures to the slightly longer underlying piofundus over which the proximal 
end of the graft is laid (Fig 17, a ) 

If the graft is to fill a defect between the end of a flexoi tendon m the 
palm and its insertion on the distal phalanx of the finger it is important that 
before it is sutured to the graft the tendon m the palm should be carefully 
freed from the areolar and fibrous tissue which tends to immobilize it The 
divided tendon in the palm is usually recognized by a slight yellowish discolora- 
tion at the cut end, seen through a transparent covering of areolar tissue 
When this cut end is drawn down with some tension into the operative field 
the tendon and areolar tissue take on the appearance of an umbrella which 
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has been turned inside out b\ a gust of wind, the tendon being the handle and 
the areolar tissue the everted ribs and silk of the umbrella Unless this 
areolar and fibrous tissue is cut away from the tendon by sharp dissection 
movement will be impeded and the result unsatisfactory 

Method of Attaching the Graft to the Distal Phalanx — Although it re- 
quires additional time to attach the graft to the distal phalanx and the pro- 
cedure is somewhat difficult to cariw' out, experience has showm that it is 
wiser to excise the remains of a short stump of flexor tendon still attached to 
the distal phalanx and attach the graft itself directly to the distal phalanx 
than to suture the graft within the finger to a short fragment of remaining 



-- replacing flexor tendons of the middle finger with tendon grafts 

ne^fcoi or attaching terdo— ^raft to the distal phalanx, (a) Re^erdin needle modified to serve as 
t^.o-i Kr-ie- (b-f) ifethod of attaching tendon graft v hen tt o tendons are used (g) Method 
ot attaching g-att when a s ngle tendon is Used 

flexor profundus To attach the graft directly to the distal phalanx Bunnell 
has suggested boring a small hole through the bone, passing the end of the 
graft through the drill hole to the dorsum of the finger and suturing it to the 
penoiteum and fibres of insertion of the extensor tendon We have used this 
method successfully but if the graft is taken from the foot and two tendons 
can be spared tor one finger we have found the method shown in Fig 13 of 
adiantage, for as a rule, the extensor tendons of the foot are slender and 
narrow , and tw. o of them scarcely equal m mass a single flexor tendon to a 
finger If a single tendon suffices the distal end of the graft can be passed 
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around the base of the distal phalanx and sutuied to the graft on the volar 
surface by an end to side union (Fig 13, g ) 

The Constniction of a Ghdmg Mechamsm about the Giaft — This problem 
offers one of the most difficult of the several involved in the use of tendon 
grafts Various ingenious methods of surrounding a graft with a thin layer 
of fat and inserting the graft and its sheath within the finger have been 
described and pictured As a matter of fact, they can be pictured more readily 
than they can be carried out To draw a graft surrounded by a newly formed 
sheath of areolar tissue or fat through a subcutaneous tunnel, we have found 
very difficult When we have tried it the sheath usually slipped away from 
the graft and was left curled up close to the point of insertion The method 
of surrounding graft and sheath with a rubber tube before introducing it into 
the finger we have not attempted for we have rarely found it possible to 
construct a tunnel large enough to contain a graft, sheath and rubber tube 
combined We have, therefore, contented ourselves with removing tendons 
from the foot with every care to leave attached to them the areolar or gliding 
tissue which normally surrounds them, and laying the tendons surrounded by 
this tissue in their bed In procuring tendons from the foot we have some- 
times found it of advantage just after dividing one end of the tendon in the 
foot to tie a catgut suture about tendon and areolar tissue so as to prevent 
drawing the tendon away from its covering tissue as it is dissected away from 
its site m the foot The fact that we no longer attempt to form subcutaneous 
tunnels by blind dissection through relatively small openings in palm and 
finger makes the problem of retaining the gliding tissue about the tendon 
graft less difficult In cases in which a part of the superficial flexor of the 
finger or of the palmaris longus is used for a graft we have sometimes laid 
a thin free graft of fat from the abdominal wall or from the subcutaneous 
gliding tissue over the triceps tendon* underneath the graft to prevent it 
from becoming adherent to the underlying bone There are two important 
facts, however, to remember in connection with the construction of a gliding 
mechanism about a graft the first, emphasized particularly by Mason and 
Shearon in the report of their experimental studies on tendon repair, is that 
the tendon graft must develop a blood supply promptly if it is to survive, 
and the formation of this blood supply from the soft tissues surrounding 
the graft may be hindered or even made impossible if a thick layer of areolar 
tissue or fat is placed between the tendon graft and the surrounding connec- 
tive tissue The second is that there is present within the finger only a 

* “If the paratenon is not removed intact with the tendon graft, paratenon fat may 
be gathered from elsewhere and planted sleeve-like about the tendon graft or other tendon 
to be mobilized The fat over the triceps tendon is well suited for this purpose Paratenon 
fat IS specialized fat and differs much from the tough, short-fibred, subcutaneous fat It 
is elastic and pliable and can easily be drawn a long distance back and forth from its 
moorings, as can be seen by comparing the mobility of the skin over the triceps tendon 
with that over the outer side of the arm ” (Bunnell ‘) 
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limited space for the insertion of graft and covering tissue, a space which is 
often smaller than that present in the normal finger because of the atrophy 
and destruction of tissue which have followed the original injury or infection 
If one attempts to crowd too much tissue into this space, accurate approxima- 
tion of the subcutaneous tissue and skin without bulging of soft tissue be- 
tween the sutures becomes impossible, and since this accurate approximation 
of wound edges is an important safeguard against post-operative infection 
from without we feel that it must be secured 

Outside of the finger — in the palm and wrist, for example — ^we have come 
to believe that no especial effort to provide a separate sheath for a graft of 
normal tendon is necessary We have been strengthened in this belief by the 
excellent results that have been obtained in cases of tuberculous tenosynovitis 
m which the parietal layer of the tendon sheath of the flexor tendons has been 
completely excised in forearm and palm and the tendons left bare m the carpal 
tunnel, with no tissue intervening between them and its walls In such cases 
if the visceral layer of the tendon sheath has not been involved m the inflam- 
matory process, but has been left bright and glistening, complete restoration 
of flexion and extension has taken place 

The Formation of Nezv Annular Ligaments — The necessity of providing 
a substitute for the destroyed fibrous tendon sheath which holds the flexor 
tendon in contact with the finger and prevents it from standing out like a bow- 
string as the finger is drawn into flexion is as apparent as the necessity for 
having a tendon which can glide freely m its bed Only in rare instances can 
the remains of the original fibrous flexor sheath be used for this purpose 
Bunnell has constructed new annular ligaments by encircling the finger with a 
tendon graft which is passed between the bone and the extensor tendon on 
the dorsal surface of the finger, the free ends of the graft are united at one 
side of the finger, so that the line of suture of the newly formed annular 
ligament does not he directly over the newly formed flexor tendon Auchin- 
closs has used both the slips of insertion of the flexor sublimis and fascial 
strips to form new annual ligaments * 

We have used both of these methods, and have also laid free grafts of 
tendinous tissue transversely across the newly formed flexor tendon and 
attached them on each side to the remains of the fibrous flexor sheath with 
a few sutures of fine silk (Fig ii, b ) In using the latter method we have 
sometimes taken a longer strip of tendon than was necessary and after sutur- 
ing it in place as suggested, folded it upon itself at a slight angle and laid it 
back across the tendon at a slightly higher level In this way a broader 
retaining ligament has been obtained In any event, we have thought it wise 
when possible to provide an annular ligament opposite the middle phalanx 

* One of the great difhculties is to provide phalangeal annular ligaments, where thei 
have been destroyed, so as to prevent tendon prolapse If the flexor sublimis tendon 
has Its dividing slips along the side available it is possible to use these If not, it ma> 
be necessary to transplant fascia ” (Auchincloss -) 
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and opposite the middle of the proximal phalanx to hold the giaft in apposi- 
tion with the finger dining the movements of flexion 

In order to make as easy as possible the piocedure of attaching the tendon 
graft to the distal phalanx, and of constructing new anmilai ligaments to hold 
it m its bed when tension is put upon it, we have come to perform these 
various steps of the operation m a definite ordei After the remains of the 
scarred tendon have been completely excised, the giaft is laid in place, and 
attached to the distal phalanx, preferably by the method illiistiated m Fig 13 
A silk suture is attached to the free end of the graft, passed through the 
tunnel left by the excision of the scar tissue over the proximal portion of the 
proximal phalanx, and out through the palmar incision With the graft laid 
smoothly m the finger and held there by slight tension on its free end the new 



Fig 14 — Use of tendon graft to leplace a portion of the extensor pollicis longus destro>ed as 
a result of a tuberculous tenosynovitis (a) (b) Before excision of tuberculous tendon sheath and 

involved portion of tendon (c) Result one year after operation 


annular ligaments are constructed as described above When they are com- 
pleted It IS possible by putting tension on the proximal end of the graft to see 
exactly how well they function, and if they have been sutured under the 
proper degree of tension 

The next step is closure of the incisions 111 the finger with the aid of fine 
silk m the subcutaneous tissues and a fine skin suture The finger incisions 
can be closed easily and accurately when the finger is extended, but only with 
difficulty if the suture of the graft to the tendon in the palm has been com- 
pleted and the finger drawn down into semiflexion After the finger incisions 
have been closed the proximal end of the graft is sutured to the distal end of 
the tendon in the palm The graft itself is relaxed by flexing the finger 
The tendon m the palm is relaxed by a suture inserted an inch proximal to its 
free end and used as a guy rope to draw the tendon into the palmar incision 
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while It IS being caiefully united to the giaft The final step is closure oi the 
incision 111 the palm 

The Optimum Degiee of Tension foi the Giaft — The optimum degiee of 
tension at which the graft should be sutuied to the tendon and which should 
be piesent dm mg the fiist few weeks aftei operation while the graft is 
becoming united to the tendon has not yet been determined During the 
operation and immediately aftei, excessive tension on a giaft on the volar 
surface of the hand oi foieaim is avoided by model ate flexion at the 
metacarpophalangeal joints and moie maiked 
flexion at the wrist This position is main- 
tained after opeiation by the use of a light 
aluminum splint on the doisum of the hand 
and foreaim In the same way excessive ten- 
sion on grafts on the dorsal suiface of the 
hand and foiearm is eliminated by a volai 
splint which holds the fingeis almost com- 
pletely extended and the wiist in doisal flex- 
ion It is our belief that the lelaxation ob- 
tained by splinting should be sufficient to avoid 
anything greatei than slight tension upon the 
tendons at the line of sutuie when the hand 
is at lest, but that theie should still be enough 
tension so that contraction of the affected 
muscles can pioduce a pull on the tendon 
giafts and movement of the affected fingeis 
Eaily mo^ement, not foiceful or long- 
continued, but cai ried out at the time of daily 
diessing, seems to us an impoitant factoi m 
preventing foimation of adhesions about ten- 
don giafts and providing the normal physio- 
logical conditions for healing and growth 

KCSUMr OF CASES OF TENOLYSIS AND TFNDON Fig 15— Ese of tendon graft to le 

place flexor pollicis longus diMded at the 
GRAFTS le\el of the metacarpophalangeal joint 

. three months before The proximal seg 

During a peiiod of seventeen years, 1?®*^ retracted upward abo\e the 

- - _ level of the wrist (a) Diagram of oper 

tiom May I, IQl6, to May I, IQR^, we procedure, the graft IS indicated bj 
, , the portion of the tendon a\ith transverse 

ba\e had the opportunity of ti eating loi cases 

*“Huscle and tendon have a definite length, happily termed by Stoffel their 
physiological length This length can vary within the range of the normal motion of the 
joints bridged bj the muscle and tendon If an abnormal position of the joints is assumed 
as, for instance, m the case of the dog, flexion of the knee and extension of the foot, 
tendon and muscle are unable to accommodate themseUes to this unusual demand 

The ptaciical application of these lazvs is simple To restore the normal tension 
the operator need only approximate origin and insertion of the muscle and tendon in 
Question and suture the tendon to its new position without an\ tension whatsoeier For 

567 




SUMNER L KOCH 


of complicated contracture of the hand by tenolysis, or the use of tendon 
grafts, or a combination of the two methods Through the courtesy of Drs 
Allen B Kanavel and Michael L Mason I have been permitted to include m 
this resume fifty-eight cases from the joint service of Doctors Kanavel, 
Mason and myself at Wesley Memorial Hospital and one case operated upon 
by Doctor Mason at St Luke’s Hospital, in addition to forty cases from the 
service of Doctor Mason and myself at Passavant Memorial Hospital and two 
cases from my service at the Cook County Hospital 

In thirty-nine of these loi cases tenolysis alone was carried out, m ten, 
tenolysis with tendon shortening, in three, tenolysis with simple tendon 
lengthening Of the fifty-two cases in which tenolysis was carried out, all 



Fig is — ( b), (c), (d), (e) Result six months after operation 


of the flexor tendons of fingeis and thumb were involved in nineteen cases 
In three of the nineteen cases an extensive involvement of extensor tendons 
was present as well, and tenolysis of these tendons w^as earned out at a second 
operation In thiity-nine of the loi cases grafts were used and the tenolysis 
w^as confined to the tendons in which the loss of substance necessitated the 
use of a graft, in ten cases an extensive operation to free fibiosed tendons or 
remove inflammatory tissue was combined wnth the use of tendon grafts 

instance, in transplanting the peroneal tendon for the paralyzed tibialis anticus, the foot 
should be held in the position of calcaneovarus and the peroneal tendon sutured to its new 
point of insertion with just sufficient tension to render it taut ” (Mayer "^) 

There are, hoivever, at least two additional factors which must be taken into con- 
sideration the degree of fibrosis which has taken place in the muscle itself, with its 
resulting loss of both relaxation and contractility, and the extent of separation which 
takes place at the lines of suture, a factor which Mason and Shearon have found to be 
constantlj present no matter at what degree of tension the tendons are sutured, nor 
what method of end-to-end union has been used 
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The last group included two cases of extensne tuberculous tenos) novitis 
which had gone on to tendon destruction 

Of the fort} -nine cases in which grafts w^ere used one digit alone w^as 
imolved in thirty-seven cases (Figs 14 to i/) , two digits in six cases, three 
digits in one case , four digits, the extensor tendons of the four lateral fingers, 
in one case , and five digits, the flexor tendons of all the fingers, in four cases 
(Fig 18) Of the thirty-seven cases in which a single digit w^as involved 
grafts were used to replace the flexor tendon of the thumb in six cases, the 
flexor tendons of the index in ten cases, the flexor tendons of the middle 
finger in six cases, the flexor tendons of the ring finger in two cases, the flexor 





Fig 16 — Use of tendon graft to replace flexor 
tendons destro\ed as a result of a suppuratne 
tenos\no\itis (a) Diagram of operatne procedure, 
the graft is indicated b% the portion of the tendon 
with transverse lines 



to 


Fig 17 — Use of graft to replace flexor ten 
dons of ring finger following division eleven 
months before and two unsuccessful attempts at 
tendon suture (a) Diagram of operative pro 
cediire, the graft is indicated b> the portion of 
the tendon with transverse lines 


tendons of the little finger m eight cases, the extensor tendons of the thumb 
in tw o cases, the extensor tendons of the index m twm cases and the extensor 
tendon of the ring finger in one case 

In eighteen of the loi cases the operation w^as preceded by and m five 
cases combined with the application of a pedunculated flap In tw^enty-three 
cases a division of the collateral ligaments of the metacarpophalangeal or in- 
terphalangeal join ts or an arthroplast}'- at one or more metacarpophalangeal or 

* Onh the cases of tuberculous tenosjuo’v itis m which the destruction of tendons 
necessitated the use of tendon grafts are included in this series 
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Fig i6 — (b), (c) Appeiiance of hand before operation (d) (e), (f) Rebult nine months after operation with restoration of ability to flex the 
finger at the distal mterphalangeal joint This result would not have been possible if a median longitudinal incision had been made to drain the 
tendon sheath at the time of the acute infectious process 
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mtei phalangeal joints was earned out before oi at the same time as the tendon 
operation In foui cases an aithioplasty at the wiist-joint preceded the 


I IG 17 — (b), (c), (d) Appeannee of hand before operation (e), (f), (g) Result five 

months after operation 

tendon operation In nine cases suture of the median or ulnar nerve in 
toui cases sutuie ot both median and ulnar nencs. and in eight cases suture 
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of one or more digital nerves was 
performed simultaneously with the 
tendon operation In twelve cases 
more than one of the above pro- 
cedures — for example, the appli- 
cation of a pedunculated flap and 
suture of the divided median nerve 
— ^were carried out in addition to 
the tendon operation These pro- 
cedures are mentioned simply to 
emphasize the fact that these cases 
are truly complicated cases and that 
several operations have frequently 
been necesary to secure a satisfac- 
tory result * 

The original causes of the dis- 
ability m the 1 01 cases cited were 
fairly well divided between infec- 
tion and injury In thirty-seven 
cases, and these included the ma- 
jority of cases of practically com- 
plete disability, the contracture was 
due to an acute and rapidly spread- 
ing infection which followed a com- 
paratively trivial injury, in fifty- 
four cases the contracture followed 
an extensive injury, in seven cases 
it followed a severe burn In two 
cases tendon destruction was due 
to a tuberculous tenosynovitis , m 
one to a fibrosarcoma 

Seventy-seven of the patients 


Fig i8 — Use of tendon grafts to replace flexor 
tendons destro>ed as a result of a long continued strep 
tococcic infection of the hand and forearm and 
protracted drainage ^Mth a rubber tube inserted through 
a palmar incision and emerging in the forearm Dia 
gram of operative procedure, the grafts are indicated 
bj the portions of the tendons with transverse lines In 
this case tendon grafting was preceded b\ arthroplastj 
at the wrist joint and suture of the divided and eroded 
median nerve 


were males, twenty-four females 
Their ages varied from two years 
to seventy-two years, although only 
two patients were past the age of 
foity-seven The youngest patient 
was a girl of two years, the oldest 


* “The amount of work one can accomplish in a hand m one operation is limited by 
the time it is safe to maintain ischnsmia Dissection of the hand is so dangerous and 
difficult when the blood is flowing that all of that part of the work including nerve 
suture, repair of pullevs, tendon sheaths, and tendons is best completed before the 
tourniquet is released As the time necessary to accomplish this in cases where several 


tendon grafts and nerve sutures are to be done is surprisingly long, it is compulsory to 
work rapidly Even then several operations mav be necessary to repair a badly damaged 
hand ” (Bunnell ") 
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a man of seventy-two Five patients were m the first decade of life, fifteen 
m the second, thirty-four in the third, twenty-seven m the fourth, eighteen 
in the fifth, one in the sixth and one in the eighth 

The duration of hospital stay varied from one to ninety-three days, the 
average period was i8 4 days, an average duration of hospital stay increased 
considerably by the twenty-three cases in whom the application of a peduncu- 
lated flap formed a necessar}>' part of the treatment The average 'period 
during nhich physical therap}^ was carried out in fifty-one recent cases was 
96 davs the average number of treatments fort} -five In the remaining 
cases ne do not have an exact record of the period during which physical 
therapy was given 

Resists — If results of surgical procedures are difficult to evaluate they 
are particularly so in the t}T>es of cases under discussion Perfect results 
and restitution to a normal condition after serious injuries or infections in- 
volving the hand are ideals impossible of attainment On the other hand 
surgical procedures which bring about a restoration of usefulness in one or 
more stiff fingers and eliminate the necessity of' their amputation and which, 
in more senous cases lead to a restoration of function sufficient to enable the 
patient to return to his former occupation are worth} of serious consideration 

The results obtained in some of the cases under discussion are illustrated 
abo^e (Figs 4-6, 8-10, 14-19 ) Still better results vere obtained m some 
of the remaining cases not illustrated , in others less satisfactori results were 
obtained 

In eleven of the loi cases no improvement resulted and a brief report of 
these cases may help to indicate some of the possible causes of failure and 
methods of preventing them in the future 

Case XI* — A C, "Weble} ^lemorial Hospital ( 118899), Ma\ 21-25, 1925 
This patient a ph^slclan of thirty -one jears, de\ eloped a tendon-sheath infection of the 
left middle finger shorth after sustaining a needle puncture wound of the finger-tip 
Upon admission to our serMce two and one-half a ears later the finger was fixed in flexion 

At operation under local amesthesia the tendons were freed from their intrathecal 
adhesions and an anterior capsulotonw performed at the proximal interphalangeal joint 
A free transplant of fat from the thigh was wrapped about the freed tendons Following 
operation a part of the skin flap and underKing tendons became necrotic and sloughed 
The raw surface was subsequenth co\ered elsewhere with a pedunculated graft from 
the adjacent ring finger At the same time the proximal segment of the remaining 
tendon was sutured to the base of the middle phalanx 

March 14 1928 he wrote ‘I am able to flex the finger fulh at the metacarpo- 
phalangeal joint and the proximal interphalangeal joint Extension at the metacarpo- 
phalangeal joint IS also complete I am able to extend the phalanges onh slighth 
bei ond a right angle 

Figure 20 indicates the final result in tins case a \er% creditable result for which we 
can claim no credit as our operation because of the infection which followed it resulted 
in failure 

* Tins group of cases is numbered XI to XXI in order to aioid confusion with the 
group of cases whose histones were detailed aboie 
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Cash XH— A F H, Wesley Memorial Hospital (96141), December 5-1/, 1921 
Ihis patient, a physician of thirty-eight years, developed an acute streptococcic infection 
of the right index finger five days after scratching the \olar surface of the middle 
phalanx while performing a tonsillectomy The infection spread to the tendon sheath and 
to the thenar space, later a localized abscess formed over the dorsal surface of the lower 
end of the foi earm, and the flexor tendons of the index finger eventually sloughed 

Twenty months after the onset of the infection the median longitudinal scar on the 
volar surface of the finger, representing the incision through which the infection had 
been drained, was excised, the fibrous cord-like remains of the flexor tendon sheath 
isolated and shortened, and surrounded with a free transplant of fat from the abdominal 
wall An arthroplasty was performed at the distal mterphalangeal joint Healing took 
place without infection, and he left our care shortly afterward 



Fir 20 — (C^se XI ) Fiml lesult obta tied in t patient in i\hom the flexoi 
tendons of the middle fingei had been destro>ed bj infection, and m whom tenolisis 
and the use of a fat transplant had again been followed bj infection 

Ten jears later, September 16, 1931, he wrote “The best I could get out of m\ 
right index finger was passu e flexion, and as it stuck out straight due to the fact that 
the extensors were strong and the flexors did not work, I had the finger amputated at 
the junction of the proximal and middle phalanx 

I am sorry that I could not get the full use of my right index finger, but the right 
middle finger compensates very W’ell, and as m3' surgical w'ork on the e3e makes it neces- 
sarv for me to be ambidextrous, I get along %er3 well, and do not notice the absence 
of the tw'o distal phalanges of niv right hand ” 

This patient w'as one of two (Cases II and VI) in whom amputation of the affected 
finger w'as finallv performed to prevent it from interfering with the usefulness of the hand 

Cases XHI and XIV — G B, Wesle} Memorial Hospital (137034), March 4-17, 
1928, L D, Wesle3' Memorial Hospital (141947), December 6, I928-Januar\ ii, 1929 
In both of these patients, the first a man of thirt3 -se\ en, the second a woman of fort}- 
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three, the fle'^or tendons of the right index finger were partially destroyed, in the first 
case as the result of a spreading infection, in the second as the result of an unsuccessful 
tendon suture following tendon division from a porcelain faucet injury In both cases 
the lost flexor tendons were replaced by a graft, and the graft attached to the distal 
phalanx by passing it through a drill hole m its base In both cases this attachment 
failed to hold and no restoration of the ability to flex the finger was accomplished 

Case XV — H S , Wesley Memorial Hospital (130085), February 22-March i, 1927 
This patient sustained a division of the flexor tendons of the right little finger as the 
result of a glass cut in December, 1925 An unsuccessful tendon suture was carried out 
a month later , the finger remained fixed in flexion 

Upon admission to our service thirteen months later the fibrosed tendons were 
excised and replaced by a tendon graft from the foot Wound infection developed after 
operation, the tendon graft was lost and no helpful result was accomplished 

Cases XVI and XVII — D B, Passavant Memorial Hospital (4017), September 
25-T)ecember ii, 1930, H S, Passavant Memorial Hospital (5755), March 13-May 19, 
1931 In both of these patients, young men of twenty-two and twenty-six years, respec- 
tively, the flexor tendons of the right middle finger were destroyed as a result of a 
slight injury which went on to a suppurative tenosynovitis and destruction of the tendons 
In both cases a pedunculated flap from the abdominal wall was used to replace the scarred 
contracted skin over the volar surface of the finger and a tendon graft laid underneath 
the skin flap In the first case no improvement resulted, and amputation of the finger 
was subsequently performed to remove a finger which could not be flexed and so became 
a handicap in the use of the hand In the other case a slight restoration of flexion was 
accomplished, but not sufficient to justify the time and effort expended In both cases 
the fibrosis which had developed about the interphalangeal joints, m addition to the 
fibrosis which developed about the graft itself, proved an insuperable obstacle to restora- 
tion of the power of flexion 

Case XVIH — E H S, Wesley Memorial Hospital (82796), December 4-9, 1919 
This patient, a physician of forty-three years, developed an acute spreading infection of 
the right index finger following the appearance of a small pustule on the medial aspect 
of the distal interphalangeal joint He stated that six incisions were made to secure 
drainage and that the infection persisted for about ten weeks Tt finally resulted m an 
ankylosis at both interphalangeal joints 

December 5, 1919, the fibrosed remains of the flexor tendons were freed and an 
arthroplasty performed at both interphalangeal joints Free fat transplants from the 
thigh were interposed between the bone surfaces 

December 17, 1930, he stated “I regret to say that both joints are ankylosed in 
the straight position ” 

Case XIX — A H, Wesley Memorial Hospital (144549), May 19-June 22, 1929 
This patient, an automobile mechanic of thirty-five years, received a compound injury of 
the right hand from flying steel December 29, 1927 The thumb was amputated at the 
interphalangeal joint, the fingers were cut m a number of places The proximal phalanges 
of the middle and ring fingers and the metacarpal of the little finger were fractured The 
fractures were reduced immediately and again a few days after the injury The middle 
and ring fingers were dressed in acute flexion for nine days 

On admission to our service fifteen and one-half months after the injury his chief 
disability consisted in an inability to flex the middle and ring fingers into the palm 
(Fig 21, a ) The following day an incision was made on the radial side of each of the 
affected fingers and the tendons freed from the adhesions which bound them to one 
another and to the flexor sheaths After they were freed by putting tension upon the 
flexor tendons exposed in the palm it was possible to flex the affected Angers completely 
into the palm Free fat transplants from the abdominal wall were laid underneath the 
the digital portions of the freed tendons 

Complete healing was delayed until eighteen days after operation because of a low- 
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grade infection which developed in the operative wounds At that time physical therapy 
was begun and continued for sixteen days The patient returned to his former work 

July 5 , 1929 , , , , j 

February 17, 1930, the patient stated he did not think the operation had resulted 111 
any improvement (Fig 21, d, e), but he was able to use his hand effectively at his 
former occupation 

Case XX— B M, Passavant Memorial Hospital (3106), June 22-July 25, 1930, 
(4384), November 3-6, 1930 This patient, a woman of twenty-five years, developed a 
firm flexion contracture of the right little finger following a division of the flexor tendons 
in an automobile accident, and three subsequent unsuccessful attempts at repair 

Upon admission to our service a tubed flap of skin and subcutaneous tissue was 
applied to the finger to replace the firm contracting scar on its volar surface Subse- 
quently a tendon graft was inserted underneath the flap to replace the excised remains 
of fibrosed tendons 

As in Cases VI and VII little improvement resulted because of our inability to 
counteract both the fibrous tissue formation, which tended to fix the mterphalangeal 
joints 111 flexion, and the reformation of fibrous tissue about the graft 



Fig zi — (Cise XIX ) Limitition of flexion of middle and nnp fingers following compound 
fnctuies of the pioxinial phalanges and fixation in a flexed position (a), (b), (.c) Condition before 
opeiation (d), (e) Failure of inipioiement after tenohsis of the digital portion of the flexor tendons 
because of low giade wound infection 

Case XXI — H W, Wesley Memorial Hospital (124528), April i4-Ma\ 17, 1926, 
(128610), November 25-December i, 1926, (135906), December 27, 1927-January 21, 
1928 This patient, a boy of fifteen years, sustained a severe mjurj of the right hand in 
November, 1925, from an accidental discharge of a shotgun at a distance of three feet 
from his hand The skin and tendons were torn from the proximal half of the palm, 
and a number of the carpal bones were fractured He remained in the hospital for a 
month after the mjurj 

On admission to our service April 14, 1926, the fingers of the right hand were 
immobile, held in slight flexion A deep healed irregular scar extended obhquel} across 
the palm, appi oximatcly at the level of the base of the thumb There was complete 
aii'esthesia in the area of median-nerve distribution 

April 16 the scar tissue was dissected from the palm, the thumb abducted from the 
hand, and the hand laid under a double pedicled flap raised from the right lumbar region 
rile flaji was separated from its attachments ^Ia\ 10 and the raw edges sutured to 
the hand 

November 25 the patient returned to the hospital, and on the following dav through 
an incision along the ulnar border of the flap the palm was explored The median nerve 
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and flexor tendons were freed as completeh as possible from a dense mass of scar 
tissue The divided flexor tendons of the ring finger were sutured Because of the 
extensive gap between the divided ends of the tendons of the little finger the distal 
segments of these tendons were united bj lateral suture to the tendons of the ring finger 
Even when the dissection was completed it w'as not possible to draw the fingers easilv 
and completelj into flexion bj traction upon the flexor tendons m the palm The 
operative wound healed bv prlmar^ union 

December 27 the patient re-entered the hospital and tendons from the left foot were 
transplanted into the palm to substitute for the scarred and fibrosed flexor tendons of 
the little and ring fingers 

April 26, 1933, his phjsician m California wrote “At the present time he is suffering 
from rather marked flexion contractures of the middle, ring and little fingers and is 
partially incapacitated from follow'ing his proposed career of athletic coach and physical 
education director I feel, however, that a further plastic operation plus adequate 

physical therapv will restore this hand to somew'hat normal function ” 

These cases help to emphasize several facts, first of all the veiy obvious 
one that post-operative infection is almost certain to cause failure, and nothing 
in the way of post-opeiative care or physical therapy can counteract its 
unhappy lesults Second, that to fiee the filirosed lemams of flexor tendons 
and tendon sheath fiom the soft tissues to which they' have become adherent 
as the lesult of a suppurative tenosynovitis or an injury which has been 
unsuccessfully operated upon, and expect the 'freed scar tissue to act as a 
gliding tendon and draw the finger into flexion is an almost hopeless pio- 
ceduie Third, that it is necessary to secuie a firm and permanent attachment 
of a tendon giaft to the distal phalanx if the giaft is to draw the fingei into 
flexion Fourth, that mobility of the interphalangeal joints is essential to 
free movement of the fingers, and unless it is possible by an operative pro- 
cedure or physical therapy 01 both to oveicome the scar tissue formation 
which invariably takes place about the small joints after an infection or 
injuijr freeing of fibrosed tendons 01 their leplacement by tendon grafts 
cannot be expected to bring about restoration of movement 

In considering the possibilities of lestoiation of function in cases such as 
these, and the lesults obtained, two factois in addition to those mentioned 
seem to us of gieat imj^oitance The patient’s will to secuie a useful hand 
and the time factor It is hardly necessarj^ to point out that if a jiatient is 
determined to do everything in his power to secure the maximum degiee of 
usefulness he will accomplish much more than the patient whose mind is 
intent on the extent of his disability and the financial comjiensation he can 
obtain The patient whose history is detailed under Case IV, foi example, 
both because he used his hand constantly at his woik as a blacksmith, and so 
received the best kind of physical therap)'^, and because he was determined 
to regain the complete use of his hand, eventually secured an excellent func- 
tional result The patient whose history is detailed under Case VI, on the 
other hand, has just recently refused to return to his physician foi examina- 
tion, apparently for fear of having his compensation for partial disability 
diminished or discontinued 
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The time factoi is also of great impoitance'' Muscles uhich have le- 
mainecl long inactive and undergone a considerable degiec of atrophy can 
contiact noimally only when then tendons aie fiist freed from contracting 
scar tissue, or aie again united to then noimal insertion With restoration 
of movement made possible and with giadual legeneiation of muscle fibres 
taking place day by day under the stimulus of active movement a constantly 
inci easing degiee of muscle powei develops As a result patients who leave 
one’s observation aftei a few weeks or months of post-operative physical 
theiapy often return aftei seveial yeais with a considerably gi eater improve- 
ment of function than one had anticipated, and this increasing improvement 
with time and use has been one of the most important factors in stimulating 
us to bend oui eflforts toward improving our technic and toward carrying out 
every detail of tieatment that offers assurance of helping to bung about the 
desiied result 
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TRANSTHORACIC ABDOMINAL HERNIA 
By Ellsworth Eliot, M D 

OF York, N Y 

Penetrating wounds above or below the costal arch may involve either 
the thoracic or abdominal cavity separately or both simultaneously In the 
latter event those m wdnch the point of entrance lies above the costal margin 
may pass through the diaphragm into the abdomen, and conversely, those 
which first enter the abdomen may pass obliquely through that muscle into 
the thorax Such wmunds are necessarily often complicated by the pene- 
tration of vascular and vital organs which he in close proximity to the 
diaphragm and in that event, patients frequently die quickly from hsemor- 
rhage or, more tardily, from the penetration of an unclosed orifice of some 
hollow viscus There is ahvays a mathematical possibility that penetration 
may occur without opening either pleural cavity or the pericardium and that 
such a wmund may even extend omvard through the diaphragm and its 
lining peritoneum wuthout damage to either a thoracic or an abdominal viscus 
Such a possibility is permitted by the fact that m passing from the diaphragm 
to the thoracic w^all, the pleura leaves the most dependent lateral angle of 
the thoracic cavity and the adjacent attached diaphragm on eithef side 
uncovered — ^the so-called “costo-mediastinalis” sinus — of which, owing to the 
lanation m the dimensions and symmetry of this interesting anatomical 
space, further detailed description is unnecessary It is precisely through 
this extrapleural space and above its inferior or diaphragmatic surface that 
a penetrating wound may enter both chest and abdomen without material 
damage 

It is a well-known fact that hernise frequently develop through scars in 
the abdominal wall Through similar scars m the diaphragm, as well as 
through congenital defects in that muscle, hernia of one or more of the 
abdominal contents may take place In that event the hernial sac and its con- 
tents, even when of large size, are confined within the thoracic cavity The 
thoracic wall seems to be proof to the pressure that such a hernia may exert 
and the writer has found no instance of a diaphragmatic hernia “pointing” 
through an intact intercostal space Protrusion of a portion of the lung 
through a penetrating wound of the chest has been observed This strictly 
is a “prolapse” — not a hernia — although frequently either term is used inter- 
changeably When such a prolapse is reduced — and that usually is readily 
accomplished — and the wound is closed, no subsequent hernia ever develops 
Even after resection of one or more ribs, so commonly done for the drainage 
of empyema, wuth the exception of Lehman’s case, no hernia has ever been 
observed In that case, reported in the Annals or Surgery for May, 1927, 
hernia followed five years after the opening of a subdiaphragmatic abscess, 
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in \\hidi extensne poitions of the eighth and ninth iibs weie haeiificed 
Through the ensuing seal to the weakness ot uhich both the paitial loss ot 
the libs and the associated neciosis of the diaphragm contiibuted, a sliding 
henna containing the spleen developed In the wiitei’s cases, heiewith 
reported, according to the patient s account, the bayonet wound cpiickly healed 
without thoiacic oi abdominal complications and consecjuently without any 
loss of substance in either the thoracic wall oi chaphiagm 



Tig I — Transthoracic abdominal hernia 

A D , aged forty-eight years, admitted to the Knickerbocker Hospital iii 1930 
During the World War the patient, previously robust and healthy, received a bayonet 
wound in the left side So far as can be ascertained, this caused neither thoracic nor 
abdominal complication and healed promptly 

One day prior to the patient’s admission to the hospital, on lifting a heavy trunk, 
the man experienced a sudden and sharp pain in the lower left chest in the scar re- 
sulting from the above wound and for the first time he noticed a swelling in the scar 
which increased perceptibly in size during the following twenty-four hours There was 
also pain on inspiration 

Examination revealed a swelling in the lower left chest, several inches posterior 
to the axillary line (Lig i ) It was unaffected by position or by coughing There 
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was no impulse whate\er It was doughj m consistencj It was insensitue, and firm 
pressure failed to reduce its size It was flat on percussion In general, it presented the 
usual features ot an irreducible epiplocele Physical examination of both chest and 
abdomen was negatue There was no change in \ocal fremitus or of the respiratory 
murmur o\er either lung X-raj examination showed that the diaphragm was normal 
in the excursion of its mo\ement and that it was symmetrical without change in its 
contour There was onh a slight shadow corresponding to the position of the sw'elhng 
The bony outline of the chest wall and both lungs were normal 

On operation the swelling, separated from its adjacent tissue, disclosed a well- 
defined pedicle emerging through an opening in the tenth intercostal space The sac 
consisted of well-defined connectue tissue without the glistening appearance common 
to either the pleura or peritoneum On opening the sac a mass of omentum, the size 
of an orange, appeared firmly adherent to the neck and adjacent surface of the sac 
Traction on the omental mass, as it was separated from the interior of the sac, caused 
some respiratory embarrassment The mass was amputated after separation of the 
adhesions and ligation with catgut and gently returned through the opening in the 
diaphragm into the abdomen The opening was closed by the suture of reflected 
periosteum from the surface of the tenth rib, o\er w'hich the intercostal muscle and 
the fascia were sutured separately with chromic gut The pleural caMty was not 
opened and the partially adherent stump of the omentum to the peritoneum prevented any 
frank exposure of either the peritoneal cavity or its contents Unfortunately , recent 
attempts to locate the patient have proved unsuccessful 

What particular operation is best adapted for the relief of this condition 
IS debatable Preliminar} exposure of the hernial sac and its contents through 
an overhing incision is of course, essential Adequate reduction may possi- 
bly require a separate abdominal incision The hernial canal can then be 
‘^atisf acton 1} closed from below, assisted by pressure of the affected part of 
the diaphragm from above, or, vice versa, aided by upward pressure of the 
diaphragm, the hernial orifice can readily be sutured through the original 
thoracic incision That such an ideal procedure was not applied in the 
present instance was due to a disinclination to incur the risk of a v'^entral 
hernia through an abdominal scar Moreover, the danger of opening the 
])IeuraI cavity and especiall} of the resulting pneumothorax seemed to justifv 
the attempt to close the hernial orifice through a comparatively small inter- 
costal incision in the manner described In the event of a recurrence a more 
complete exposure of the hernial orifice and its subsequent closure either from 
below or abov e, or both could be attempted in the manner described as m the 
usual diaphragmatic hernia 

It IS of interest to note that ba)onet wounds from which the patients 
sur^ive^ in anv war are rare Xot one was observed b} any member of the 
statt of Evacuation Eleven during the Argonne Campaign nor was any 
mention made of such a wound in the hospitals of Tours and Orleans to 
which the writer was attached as consultant after the Armistice Even in the 
Civil Mar in which the lines were in much closer contact and where it is 
aid that opposing soldiers in the “bloodv angle at Spottsvlv^ania endeavmred 
to bavonet their adversaries by thrusts between the logs bv which the earth- 
works were reinforced the late Doctor M eir a former President of this Asso- 
ciation and in charge of a large hos])ital at Frederick Md from the Ijattle 
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of Antietam on, informed the writer that he never saw a bayonet wound dur- 
ing his entire term of service 

The discrepancy between the history and the actual lesion as disclosed 
by operation is also worthy of comment In place of an acute condition of 
twenty-four hours’ duration as indicated by the history, the hernia, although 
probably of considerably smaller size, must have existed for years Such a 
discrepancy is not uncommon m inguinal and femoral hernise, m which the 
patient’s attention is directed to the swelling by sudden onset of pain, and 
when, shortly afterward, on operation, the omentum is found not only firmly 
adherent to the sac but so completely plugging its narrow communication with 
the peritoneal cavity as to have prevented any trace of impulse on prioi 
physical examination 

The writer is greatly indebted to Doctor Lehman foi calling attention to 
the case which he had previously published m the Annals of Surgery, 
mention of which he had failed to notice m the Index Medicus It is also of 
interest to note that the term of “transthoracic abdominal hernia” was selected 
by both Doctor Lehman and himself, independently, to describe what m fact 
IS a surgical curiosity 

Discussion — Dr Edwin P Lehman (University of Virginia) remarked that 
Doctor Eliot had mentioned a case that he reported several years ago It is unquestionably 
a rare condition and it had seemed to him worthwhile to present it for that reason 
The similarities and the differences between his case and Doctor Eliot’s are interesting 
The case was reported in the Annals of Surgery, 1927, p 797 

This patient gave a history of having had a subphrenic abscess some five years 
before which had been treated elsewhere He had noticed bulging in the left lower 
thorax for three years which had been associated with pain for only about three weeks 
The important features of the case were a bulging in the left lower thorax in which 
a sharp edge could be felt. X-ray showed at times a loop of colon in the protrusion and 
at times a solid body which later proved to be the spleen Intratracheal insufflation 
with lipiodol showed the absence of lung in the hernia At operation a sliding hernia 
was found involving the attachment of the spleen and the colon The diaphragm was 
attached to the seventh rib There was a defect involving the eighth and ninth ribs 
for a distance of about six inches Closure was obtained by using the spleen as a 
tampon and suturing it to the edges of the defect The closure was reinforced with 
fascial sutures employed by Doctor Galley’s technic At the end of seven months 
the defect was entirely firm A recent report, nearly seven years after operation, is 
that the patient is entirely well 

Dr Frank K Boland (Atlanta, Georgia) said that during the past ten years 
he had had under observation 750 cases of penetrating wounds of the chest Three-fourths 
of these were made bj stab wounds, a great many by ice picks, and one-fourth by gun- 
shot wounds In all of these cases thev had had no instance such as Doctor Eliot had de- 
scribed, no hernia of this kind He, however, could speak of especially the lack of 
infection in these penetrating wounds of the chest In tfieir series only twelve cases 
of empjema developed, with one death, and onlj one pulmonary abscess 

In the text-books one is led to believe that infection is very apt to follow pene- 
trating wounds of the chest, but it has not proved so m their experience In manv 
of these cases, other wounds that were made at the same time became infected but 
the pleural wound did not He thought the pleura must be endowed with greater 
power to resist infection than had been thought in the past 
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Dp Johv F Covxoks (New York Citj) satd that about two jears ago it was de- 
cided at the Harlem Hospital that their mortalitj was too high from haemorrhage in 
stab wounds of the chest It uas decided then that these cases should be operated on 
and the internal mammarj and intercostal arteries ligated During the last >ear 
the> had had fort} penetrating wounds of the chest with no mortality In these cases 
the} had found two diaphragmatic hernis One of these was unrecogmzed The cases 
died from a p} opneumothorax due to the gangrenous area of the stomach w'hich had 
penetrated the diaphragm and ruptured The other case was recognized as the 
omentum protruded through the diaphragm This was ligated, replaced into the ab- 
domen and the opening in the diaphragm w^as closed It is \ery obvious that the 
diaphragm can be much more readily repaired from above than from below It is very 
astounding to open one of these chest cavities with a collapsed lung and find the 
mediastinum misplaced, with the respiratory efforts interfered with When the lung 
IS once pulled to the chest w'all, the breathing becomes regular, due to the stabilization 
of the diaphragm In some of the cases they had found as many as three perfora- 
tions of the diaphragm A strange observation which they had made was that where 
there is a penetration of the diaphragm, no matter how high the incision was inflicted, 
there was no wound of the lung 

Dk Stuart W Harrixgtox (Rochester, Minn ) had never seen a hernia of this 
t}pe In his experience of sixt}-one cases of diaphragmatic hernia, fifteen of the 
hernias were of traumatic type Of these fifteen, ten were caused by the indirect force 
of increased mtra-abdominal pressure resulting from crushing types of injury, five 
were the result of direct injur} to the diaphragm Tw'O of the five herniae mentioned 
were caused by gunshot wounds, one by a knife wound, one by a left subphrenic 
abscess rupturing through the diaphragm into the lung, and the fifth evidently either by 
trauma from a tube introduced into the pleural cavity at the junction of the diaphragm 
for drainage of emp}ema or by trauma from the irritation of the cut ends of the re- 
sected ribs This latter case somewhat simulated the case Doctor Eliot has reported 
The thoracic wall bulged slightly at the site of the scar which remained after drainage 
of the emp}ema, but the bulging was not caused definitely by the herniated viscus, which 
was the stomach The stomach had passed through an opening in the diaphragm close 
to the costal wall, and immediately proximal to the scar, but it had passed on higher 
into the thoracic cavit} until about a third to a half of the stomach was within the pleural 
cavit} The case m which the hernia resulted from a ruptured subphremc abscess is 
probably the most interesting and rare of the group, for he had found no similar case 
reported in the literature The subphremc abscess was caused by an acute abdominal 
infection, probabl} a ruptured appendix, the patient w'as ill with a septic type of fever 
for several weeks, and during a violent attack of coughing expectorated about i,ooo 
cubic centimetres of pus, following which he completely recovered, and four weeks later 
he left the hospital, to which he had been taken After about four to six weeks he 
began to complain of indefinite gastric distress and pam immediately after meals 
This became progressive!} worse later, and was associated with vomiting, which pro- 
gressed to almost complete gastric obstruction and resulted in gastric tetany He had 
lost about twent} pounds at the time of his admission to the clinic Rontgenological 
examination was not helpful m establishing the diagnosis, for it appeared in the ront- 
genograms that the stomach was adherent to the diaphragm At operation it was found 
that practical!} the entire stomach had herniated through an opening in the posterior 
rne lan portion of the left dome of the diaphragm The stomach was replaced in the 

abdomen, and the hernial opening m the diaphragm was closed, with complete relief of 
s} mptoms 

Dp Keul^g Speed (Chicago, Illinois) m 1916, while working with the Twent} - 

ird General Hospital, A. E F , France, said the} had a chest ward of thirt} beds 
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constanth filled ^\lth battle casualties He recalled two that fit in somewhat with 
Doctor Eliot’s description One was a bayonet wound w'hich, on the fourth da^ after 
reception, without discharge or infection caused the patient distress and cough and 
some cjanosis There w'ere no X-rai facilities at the time to examine it, but on 
suspicion the speaker opened the chest in a long, curved wound around the eighth 
rib and found a long tear m the diaphragm This was sutured with catgut and the 
patient made a recoverv but developed an empvema which was later drained Ko 
hernia of the diaphragm followed although it might easilv have dev’eloped if suture 
had not been performed 

The second case was a shrapnel wound between the seventh and eighth ribs near 
the posterior axillary line The patient went about a week before he developed serious 
sjmptoms Then a swelling appeared This went on to redness, and eventuallv 
necrosis, and from it poured out fieces The patient had developed a rupture of the 
diaphragm, the transv'erse colon or splenic flexure had passed up through and eventuallv 
ulcerated through the shrapnel channel He had a fecal fistula in the seventh interspace 
near the posterior axillarj line 

Doctor Eliot (closing the discussion) remarked that mention of any unusual or 
rare condition frequently brings to light one or more similar cases Thus, recentlj a case 
of hernia of the lung following resection of the lower ribs for empyema has been called 
to his attention It was indeed difficult to understand vvh> such a hernia was not of more 
frequent occurrence 

The cases mentioned b> Doctors Harrington and Speed were evidently not associated 
with hernia through an intercostal space The importance of distinguishing between such 
a hernia and prolapse was referred to in the paper The former condition is not uncom- 
mon either with or without penetration of the diaphragm If limited to a prolapse of the 
lung, immediate reduction and retention is usually possible If complicated by prolapse 
of one or more abdominal viscera exploration and possible repair of the resulting damage 
mav be necessary Penetrating wounds of the chest without prolapse are preferablv 
treated conservativelv The associated hemothorax can be usually successfully aspirated 
if there is dv spnosa If aspiration fails, the blood clot can be removed through a simple 
incision under a local anesthetic In some twenty-five case . treated conservativel3' during 
the recent World War m Ev'acuation Hospital No ii, no instance of infection occurred 
and the results were uniformly satisfactor}' 
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DUODENAL STASIS DUODENO-JEJUNOSTOMY 

By Eugexe H Pool, M D , Walter L Niles, M D , 

AXD Kirby A Martin, M D 
OF XE^\ York, X Y 

Our motue for presenting the subject of chronic duodenal stasis and its 
surgical treatment is that the condition is not gnen its proper weight or 
balance in the minds of most clinicians 

Stasis of the duodenum definitely occurs , it may cause serious and pro- 
longed symptoms leading to chronic invalidism , the trouble ma} be corrected 
In timely surger> This statement will doubtless excite immediate contradic- 
tion for in most medical communities clinicians eyes are closed to the pos- 
sibilities of such a condition Their e}es and minds circulate around the 
peripher\ but do not focus on the hub Cases with definite stasis in wdnch 
the sjmptoms indicate treatment and at tunes operation are overlooked The 
impression is extensn el\ accepted that ‘ duodenal stasis is not a clinical 
entit} but a radiological sign seen m various conditions such as cholecystitis 
duodenal ulcer, cfc On the other hand in a few instances there seems to be 
an undue bias tow ards the condition , too much is attributed to the duodenum 
so that it IS the first thing looked for and at times the onl}^ thing seen Under 
these conditions there is too much duodenal surgery In a word, the con- 
dition IS not generally gnen its proper ^alue and it is upon this that we 
wish to dwell 

The cases maj be dn ided into three mam groups 

(i) Fixation, distortion or compression of the first or second portions 
of the duodenum In bands or adhesions, notabl) by extension or modification 
of the hepato-duodenal ligament These ma} produce a mild irritation with 
transient stasis and re\ersal of peristalsis (Niles"^^ Kantor^- Shattuck'*- 
and Imbodeid- ) 

Y e ha\e had considerable experience with this t}pe and have had favor- 
able results In division of bands and In mobilizing and depressing a high 
fixation or angulation of the duodenum 

^-) Temporar} loss of tone with impairment of the function of the 
duodenum is not uncommon It results from infections fatigue or emotional 
upsets 

(o) Obstruction at or near the duodeno-jejunal junction 

\\ e will confine oursehes to this third group which is sufficienth definite 
to warrant anahsis 

del.eule^' m 1931, presented a comprehensn e discussion of the causes of 
clironic duodenal stasis The following is a summary of his classification 

(r) Mechanical obstacle, (2) duodenal parahsis In mflammator\ proc- 
e- (3) dncquihbnum of inneiwation of the duodenum 
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(A) Mechanical obstacle 

(I) a Intrinsic, due to congenital malformations (rare) , atresia, angu- 
lations and volvulus due to long duodenum 

h Intrinsic, due to acquired lesions Cicatricial contraction following 
ulcer, benign tumors, malignant tumors 

(II) a Extrinsic, congenital, membranes, folds (adhesions) These 
are called by DuvaF^ stenosing periduodenitis , above the thickened colon and 
retracted hepatoduodenal ligament, submesocohc , membranes at or over the 
duodeno-jejunal junction (Mayo,®® Duval®®) or over the angle between the 
third and fourth portions (Taylor^®) , retraction of Treitz’s muscle 

b Extrinsic from acquired lesions Compression, stenosis, angulations 
due to periduodenitis , compression by mesenteric pedicle 

The duodenum, lying between the aorta and superior mesenteric artery 
may be compressed by the latter Conditions bringing about these results 
are abnormal shortness of the mesentery (rare), and, more particularly, en- 
teroptosis 

(B) Stasis through duodenal paralysis caused by inflammatory process 
(duodenal ileus) 

Intrinsic duodenitis 

Extrinsic cholecystitis, pericholecystitis, possibly due to distant infec- 
tions as appendicitis, entero-cohtis, pelvic infections de Vadder’^® holds that 
compression may be due to the lymphatics, lymphatics passing anterior and 
posterior to the duodenum produce paralysis of the duodenum by toxins from 
elsewhere 

(C) Stasis due to disequilibrium of the duodenal innervation There 
exists a series of cases where stasis is provoked sometimes by spastic contrac- 
ture at different levels of the duodenum, sometimes by pronounced atonic 
flaccidity of the wall, without either local or distant obvious cause It is a 
question whether duodenal spasticity corresponds to a form of vagatonia, 
and whether atony is related to sympatheticotoma In two cases, in which 
the syndrome of duodenal stasis appeared at irregular intervals, and the radio- 
graphs indicated no notable arrest m the duodenal transit, intervention showed 
a greatly dilated duodenum especially at the genu inferior with large retention 
of duodenal contents Duodeno-jejunostomy was of great benefit m both 
cases 

Htstoiical — In 1900, Petit““ described a case of chronic compression of the duodenum 
b}' the mesentery which is said by Du^al, Roux and Beclere"" to be the first report of 
such a condition In connection with this case Petit worked out on the cadaver an 
operation for duodeno-jejunal anastomosis 

That the condition was recognized previous to this has been shown by Bockus’" in a 
good review of the subject He states that Rokitansky,*^ in 1849, was the first to 
suggest that compression of the duodenum by the superior mesenteric vessels might be 
responsible for dilatation and stasis within the duodenum Kellogg®* refers to case 
reports of duodenal obstruction bj Boener,“ m 1752, and by Yeats,*" in 1820, which are 
of historical interest In 1889, Glenard"" suggested that the drag of a dilated ptosed 
stomach causes at times a dilatation of the duodenum Kundrat"* (1891) described cases 
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of persistent incomplete obstruction which he attributed to compression by the root of 
the mesentery Albrecht" (1899) spoke of it as duodenal constriction due to mesenteric 

traction 

In 1900, Robinson"" described his impressions gathered from a study of thirty autop- 
sied cases he states that m subjects with visceral ptosis and coils of intestine m the 
pelvis, the superior mesenteric artery and vein compress the transverse segment of the 
duodenum and cause dilatation of the part proximal to these vessels He attributed \ 
many deaths indirectly to duodenal occlusion in people over forty-five, particularly multi-/ 
par^ Connor"” (1906) estimated that two-thirds of a large series of cases of acute 
dilatation of the stomach had a concomitant dilatation of the duodenum 

Bloodgood,"” 111 1907, discussed three fatal cases of gastromesentenc ileus in all 
of which obstruction began abruptly at the junction of the duodenum and jejunum 
beneath the mesenteric vessels He suggested that m such cases a duodeno-jej unostomy 
may be indicated Stavely,"* m 1908, performed the first duodeno-jej unostomy on a living 
patient This was done m a case of chronic gastro-mesentenc ileus and proved successful 
We will not discuss such procedures as gastro-enterostomy, which has no indication, 
nor resection (Bloodgood"”) or plication of the colon (deBeule"'), which have been 
employed Resection of the colon was suggested (Bloodgood"”) on the basis that at times 
the pull on the mesentery of the small intestine by a prolapsed cjecum may be the cause 
of the obstruction 

In 1913, five years after Stavely,"' Bartlett” did the second duodeno-jej unostomy 
using a Murphy button to relieve a vicious circle In 1921, Kellogg” stated that the 
total number reported to that date was fifty-eight with no mortality In 1927, Kellogg 
reported a senes of seventy-seven with two deaths The late results were reported as 
satisfactory A number of other series have been reported 

Wilkie,"" 1927, sixty-four operations, with 6 per cent mortality 
deBeule, 1931, a series numbering eighty with excellent late results and only one 
death He calls attention to cases of duodenal stasis secondary to extrinsic inflammatory 
processes, cholecystitis, appendicitis, metritis or inflammation of adnexa and believes 
that the stasis may regress after local operations, but at times he combines the local 
with duodeno-jej unostomy 

DeVadder, 1928, twenty-six operations 

Weiss,"” in 1925, reported thirty-four cases with careful analysis of results In 
twenty-five, duodeno-jejunostomj^ was done with twenti" excellent results, two fair, 
one recurrence after improvement, two lost track of This closely corresponds with the 
usual reports of results 

Friedenwald, Morrison and Feldman”® report on tw'enty-four cases, eighteen of 
whom were males and six were females, m contrast to the statement of most authorities 
that this affection occurs twice as frequently in females as in males The ages of the 
patients lay between twenty and sixtj' Tw'enty-three of these patients were treated 
bj medical measures with at least satisfactory temporary relief In a single case, which 
resisted this form of treatment, duodeno-jejunostomj’’ was followed by complete recovery 

Medical management they state is quite satisfactory especially m those cases due to 
viceroptosis 

Appelmans, Van Goidsenhoven and Boine" reported twenty-nine cases of chronic 
stenosis, due to different causes, twenty of which were treated by duodeno-jej unostomy 
In fourteen cases caused by compression by the mesenteric artery, there were ten 
very satisfactory results, two fair results, and two operative deaths In the six other 
cases associated with pericholecystitis, ulcer, appendicitis, and stenosing duodenitis, there 
were five good permanent results, and one temporarily good result, followed later by 
death The total results in the twenty cases are, therefore, fifteen satisfactory results, 
two fair results, two operative deaths, and one death after six weeks 

The reasons for lack of success have been analyzed by Delbet,"” he states that 
sometimes the duodeno-jej unostomy permits a supramesocolic stasis to persist, and some- 
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times It fails completeh to aid the difficulty in evacuating the stomach, which so often 
accompanies duodenal stasis To obviate these inconveniences, he savs, combined 
operations haie been done, duodeno-jejunostomv associated with liberation of adhesions 
duodeno-jejunostomj and gastroenterostom^ performed simultaneoush But even with 
operations as complex as these the complete cure of the patients is not obtained For 
this reason Delbet conceived the idea of a large anastomosis between the stomach and 
the duodenum, on the one hand, and a jejunal loop, on the other This operation he has 
termed “gastro-pjdoro-duodeno-jejunostomj ” Incision is made in the pvloric vestibule 
the p-ilorus and the first portion of the duodenum and anastomosis is here made with a 
loop of the jejunum In this wai there is assured a good evacuation of both the stomach 
and duodenum This operation has been performed bv Delbet or his pupils almost 
too times The three cases of death reported in a stud\ of the first fiftj cases remain 
the onh mortalities Delbet believes the results of this operation are superior to those 
gnen bj the other methods 

Kellogg 1933 has brought the subject to date and reports some seventy-five duodeno- 
jejunostomies 

\-jay as a Diagnostic Aid — The diagnosis of duodenal stasis by the aid 
of X-ray examination requires special consideration of the anatomy and 
physiology of this poition of the alimentary canal 

The duodenum is largely retropei itoneal It possesses no mesenter)’^ and 
IS lelatively fixed m position It is the widest part of the small intestine, the 
a\erage width being four centimetres or more It is also the shortest seg- 
ment being only twent3'-five centimetres in length It lies m close proximit\ 
to important ahdommal visceia Iner and pancreas both of which chain into 
the second portion of the duodenum 

The duodenum and the remainder of the small intestine heai the same 
1 elation to habitus as do the stomach and colon, i e to contoui, tone, motility 
and disease These vaiiations of habitus, we hace been led to behe\e, are 
hereditary and more or less fixed, but w'e are coming to leahze that they 
may a ary cvidely depending upon good nutiition and health 

The duodenum functions m all of its various digestive measures princi- 
pally as the receptacle for the digestive secretions and the channel through 
Avhich the chyme is earned into the jejunum In close relation to this process 
IS the rich blood supply and the delicately controlled sympathetic nervous 
system which hac^e to do Avith absorption secretion and motility 

Normall) in a sthenic individual the opaejue meal remains m the cap only 
SIX to eight seconds, is discharged and makes its entrance into the jejunum 
m about eight to ten seconds At the beginning of a meal it is not uncommon 
to see some disturbance of this normal duodenal rhythm such as puddling and 
cradling m the dependent portion and occasionally theie is reversal of the 
peristaltic iiaves Again at the end of a meal one may observe similar re- 
versal of peristalsis Some observers believe the duodenal contents are nor- 
mally regurgitated into the stomach as a neutralizing process of the excess 
hvdrochloric acid 

Alvarez'* has pointed out that there is a balance between the emptying of 
the stomach and the holding back tendencj’- of the small intestines It appears 
that an} thing that stimulates the upper intestine will delav the cmptving of 
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the stomach and converseh anything that stimulates the stomach will cause 
It to empty fastei, thus thi owing an increased load on the small intestines and 
especially the duodenum From this supposedly normal theie are many vaiia- 
tions, some ot which bordei on disease 

It IS well recognized that a partial obstiuction of the duodenum, even 
though It he of an intermittent type may be sufficient to distuib this highly 
specialized and sensitive mechanism of motility wheieas a more complete 
obstruction in the distal segments of the colon would go unnoticed As 
Alvarez has stated the gradients are steepei in the duodenum 

Dragstedt and Dragstedt-^^ have demonstrated experimentally on dogs that 
extrinsic pressure on the duodenum equivalent to as little as six inches of 
water pressure is sufficient to cause death of the animal Under such cir- 
cumstances one might well understand that contnction fiom adhesions, bands, 
01 pressure from the superior mesenteric vessels when in the upright position 
may in certain instances pioduce distressing symptoms 

It becomes apparent that the normal duodenal functions may be upset 
mechanically either by rapid emptying of the stomach or b}’^ narrowing of 
its lumen In many mstance*^. no doubt, the combination of these two factors 
IS lesponsible for a hieak m the compensation of the duodenal function 
Symptoms — Every case complains of indigestion, vaiying m severity fiom 
time to time The symptoms aie heaviness, weight or fullness, chiefly after 
meals, and usually soon after eating This is often desciibed as gas, and 
belching gives temporary lelief. though some patients report that they feel 
as if they would he relieved if they could eructate, but are unable to do so 
Some have soreness in the epigastrium and a few describe a twisting sensa- 
tion with iiimbhng and gurgling There is fierinentlv distention of th^^ e])i- 
gastrium Nausea is a variable symptom but most patients com])lain of it at 
times, though vomiting is unusual Some complain of fullness while eating, 
sometimes after taking only a few mouthfuls of food Small meals can often 
be taken without chscomfoit though large meals will produce severe 
indigestion 

Attacks of pain m the epigastric region are described by about one-half 
of the cases (nine out of eighteen in our series) The pain is occasionally 
very severe, sometimes recjuiring morphine for relief, and has been mistaken 
foi biliary colic It usually lasts foi several hours, sometimes for days, and 
IS frequently accompanied by vomiting In one case the attack was so severe 
that the patient was sent to a hospital where a diagnosis of acute intestinal 
obstruction was entertained These painful attacks are usually precipitated 
liy fatigue or emotional crises rather than by indiscretions in diet 

Several patients observed that they were more comfortable when they re- 
mained recumbent after their meals and that the upiight position made them 
feel weak, sometimes faint and nauseated We have not observed that lying 
on the right side or assuming the knee-chest posture gave any more relief 
after meals than lying on the back Headaches with a “gone feeling” in the 
pit of the stomach frequently accompanied the indigestion but these sensa- 
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tions disappeared when the indigestion was relieved These symptoms are 
also frequently reported by patients with congenital high fixation of the 
duodenum 

Although constipation occurs m most cases it is not very severe generally 
and m a few the bowels have been irregular m action with occasional loose 
movements 

The duration of the history is usually a matter of years but it depends 
upon the age of the patient Unlike congenital high fixation of the duodenum 
It seldom goes back to infancy or early childhood and in none of our patients 
have we elicited symptoms earlier than the age of fourteen Most of them 
began in the latter part of the second decade or m the third decade of life 
A woman aged fifty-eight never had indigestion until six months previous 
to examination when the usual symptoms came on after a period of severe 
mental strain Several patients were unusually strong and well-nourished 
during infancy and childhood The onset of symptoms is usually precipitated 
by an exhausting illness or by some psychic trauma or emotional strain One 
of our patients is a nurse who stood three years of hospital training without 
a sick day but succumbed to the strain of directing a foreign hospital An- 
other dates her illness from the Great War, when her husband was reported 
missing for one month A young woman began to have attacks of pain 
while involved in a hectic love affair 

All patients with this disorder lose weight and most of them become very 
thin — five of our opeiated cases weighed less than one hundred pounds at 
the time of operation 

The first impression at the initial examination is that they are hyposthemc 
types but it is our belief that they are not generally of that habitus We 
have seldom found any considerable degree of visceroptosis upon physical 
or X-ray examinations and we have been impressed by the fact that when 
they have gamed weight after operation or other treatment they do not repre- 
sent the hyposthemc type at all A patient who weighed ninety-eight pounds 
at operation and whom we classed as hyposthemc now weighs one hundred 
forty-five pounds and would be classed as hypersthenic We have come to 
believe that the habitus entei opticus chiefly represents emaciation and loss 
of muscle tone 

Another constant feature of this group of cases relates to the psychic and 
nervous systems They invariably develop instability of the sympathetic 
nervous system and, if unrelieved, always become psychoneurotic The longer 
the history of indigestion the more profound the instability of the psyche 
Two of our patients have been considered psychotic and all m whom the 
symptoms have persisted more than a year or two have been neurotic Not 
one of our patients has given a history of nervous or mental instability 
previous to the onset of indigestion The common symptoms are fatiga- 
bility, headache, nervousness, palpitation, weakness, insomnia and anxiety, 
^occasionally developing fixed ideas of inadequacy with depression These 
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psychoneurotic trends seem to us more constant and more profound than in 

any other disorder of the digestive tract 

The appearance of a chronic case is very suggestive There is often a 
muddy palloi of the skin which, combined with emaciation and weakness, 
suggests chronic intoxication Mild to model ate secondary aiicemia is the 
rule and three of our patients have had a slight elevation of temperature 
which has persisted for months and yeais One patient is known to have 
had a slight fever (99° to 101° F ) foi five yeais Two of our cases de- 
veloped definite attacks of tetany 

These symptoms raise the question ivhethei some toxic substance is ab- 
sorbed from the duodenum One recalls that dogs die. apparently from a 
non-bactenal intoxication, within a few davs aftei a closed duodenal loop 
has been made, and it is an atti active theory that in duodenal stasis toxins 
are absorbed which produce profound effects upon the nutrition and the 
nervous system It is our belief, based upon repeated fluoi oscopical examina- 
tions, that the duodenum may lose its tone m the absence of any definite 
pathology and that the resulting stasis may produce indigestion headaches 
etc , which pass off when the duodenum legains its functional capacity It 
IS possible that people ivith a ceitam degree of organic obstruction may have 
no symptoms so long as the tone of the duodenum is good and can overcome 
01 compensate for the slight olistruction This surmise offers a reason why 
patients with organic partial obstruction may be fiee from symptoms until 
the muscular 01 nervous tone of the digestive tract becomes impaired When 
that occurs it becomes incieasingly difficult for compensation to be restored 

Aside from the evident malnutiition and asthenia there is little to be 
found upon physical examination The patient usually is pallid and the 
skin IS dry and rough A variety^ of skin diseases may be noted such as 
ache simplex or ache vulgaris, ache rosacea, and eczema If the history 
of indigestion is long, one often finds scars of previous abdominal opera- 
tions (eight out of eighteen in oui senes) and sometimes the scars are 
multiple A moderate distention is usual, particularly m the epigastrium, 
and upon pressure one frequently elicits tenderness at a point just above 
and a little to the light of the umbilicus Gurgling is occasionally found 
upon manipulation at this point We have not been able to outline any 
diagnostic areas of tympany such as have been desciibed by some authors 
The patient is obviously nervous and the leflexes are usually over-active 

In ordei to detect radiographically factors that produce symptoms it is 
highly advisable to outline the duodenum in its entirety In the hypersthenic 
and sthenic types it usually falls into view, but duodenal stasis is unusual 
in these types In the hyposthenic and asthenic types, m which duodenal 

stasis IS common, the third portion of the duodenum usually lies behind the 
stomach 


Vaiious ingenious methods have been devised for visualizing the duo- 
denum in these types, one of which was to obstiuct the distal segment of the 
duodenum by a balloon attached to a duodenal tube, then injecting barium 
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into the proximal duodenum through this tube This method is not advisable 
because of the distressing symptoms produced The motility of the duodenum 
IS often disturbed, barium being at times regurgitated into the stomach 
The findings as a rule are misleading Case has suggested that the duodenum 
can be visualized fluoroscopically by compressing the duodeno-jejunal junc- 
tion against the spine with one hand and foicmg barium through the pylorus 
with the other and examining in the first (R) oblique position 

These methods have advantages m eliminating or demonstrating the pres- 
ence of certain organic lesions of the duodenum but are of little value in the 
diagnosis of duodenal stasis m most instances because the motility is dis- 
turbed and It IS upon this that the diagnosis largely rests 

Method of Exawmation and Radiogiophtc Signs — We have developed a 
loutine that all patients who give a clinical history suggestive of duodenal 
stasis be studied both fluoi oscopically and radiographically in the vertical 
and prone positions, more emphasis being placed on the vertical position and 
the fluoi oscopic observations 

The entire duodenum is kept m mind as a possible location or seat of 
the sjmiptoms complained of, not onlj^ its contour but more especially its 
function, its disturbed motility being the first important diagnostic sign 
Fluoroscopists generally have been trained to examine the stomach and cap 
with great accuracy but the second and third portions of the duodenum do 
not enter their field of observation unless some very pionounced constant 
defect IS present, such as a diverticulum 

The duodenum can be visualized routinely in most cases by forcing a 
small quantity of barium through the pjlorus into the duodenum after one 
or t\^o swallows of a barium meal has been given The pylorus is usually 
taken by surprise and the barium can be seen to course tbrough the duodenum 
in normal fashion This same proceduie is again repeated at the usual four- 
houi examination, forcing the small quantity of barium that may be left 
m the stomach into the duodenum If the stomach and duodenum are empty 
allow the patient to take a couple of swallows more of a motor meal and 
le-examme the duodenum Then refill the stomach and note the tone and 
motility of both the stomach and duodenum This four-hour observation 
appeals to be the more informative of the two If the duodenum is normal 
a more uniform rhythm is present as a lule, if abnormal, the disturbance 
IS more likely to be detected at this time not only by the disturbed motility 
but by tbe poor tone or atony which may represent a failing compensation 
In advanced cases atony of _j Jr&-stomach is a frequent observation at this 
examination 

liiis routine was arranged especially for ambulatory patients wdnch piob- 
ablv cocers 95 per cent of this group A hospital patient remaining in bed 
would be unlikely to show' many positive findings unless the obstruction w'as 
more complete or of longer duration 

Partial obstiuction of the first or second portions of the duodenum due 
to adhesions 01 bands produces ^arlous deformities of the cap and ma\ be 
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dil-ficult to difteientiate fiom ulcei oi gail-bladdei disease Ho^^ever, when 
the combined screen and film examination is carried out, as given above 
m combination with the Graham tesf^ one is able to study the gall-bladdei 
function in relation to that of the duodenum 

In congenital bands or so-called duodenal fixations, the cap may be con- 
stricted and pulled eithei to the right or left, the right being more common 
But usually the cap is laige and fills poorly, more particularly on the lesser 
curvature near the apex The apex may appear pinched or constricted mak- 
ing the cap discharge its load u ith difficulty and it usually does not empty more 
than half of its content The angle at the first and second portion of the 
duodenum may appear as a two-peak effect and show s little or no change 
from the prone to the vertical position On assuming this position the 
stomach descends varying distances, placing ti action on the cap, elongating it, 
and accentuating the angle at the junction with the second portion of the 
duodenum 

In these large flabbv caps, wdiere paitially empty, the base on the greater 
curvature may fall in such a position as to give the impression of a duo- 
denal diverticulum, so-called false diverticulum, and an erroneous diagnosis 
of ulcer may be made from the films 

The second portion of the duodenum wull frequently be seen to form a 
straight line wnth the liver edge pioducing a wnde loop to the right of the 
stomach The lumen may appear constricted and irregulai It may be suf- 
ficiently narrow^ed so that at times the emptying of the stomach may be 
interfered wnth Occasionally wdien the second portion of the duodenum 
IS adherent to the liver edge a sharp angulation may result from the fixed 
upper and the free low'er portions Obstruction involving the distal portion 
of the second segment is occasionally seen in stenosis secondary to ulcer 
This condition is best differentiated from extiinsic pressure by not being 
influenced by posture and is usually seen as a constant defect 

The constant presence of gas in the second or third poitions of the duo- 
denum at the three-houi, six-hour, twenty-four-hour, and forty-eight-hour, 
examination or m flat plates of the abdomen is of some diagnostic significance 
Obstruction involving the third portion is usually due either to pressure 
from the superior mesenteric vessels or an obstructing angle at the liga- 
ment of Treitz This can best be demonstrated fluoroscopically by the above 
described technic, observing frequent or a continual interruption of the peri- 
staltic rush through these segments producing an abnormal puddling and 
cradling of barium m the dependent loop If due to extrinsic pressure the 
obstruction is usually relieved when m the prone position This observation 
cannot be made wuth any degree of certainty from the films alone The 
puddling and cradling in the minor c ases may be interpreted as a peristaltic 

* A few preliminary plates of the gall-bladder region may be made, the gall-bladder 

given the evening before Follow by giving the barium meal to which 
a htle cream has been added 
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wave that would normally pass into the jejunum If the films are made 
m the prone position they are usually non-in formative due to pressure defects 
If a greater degree of obstruction is present the dilated duodenum %\ith 
wide transverse enteric markings may be seen at the three- or six-hour ex- 
amination Retention of barium in the duodenum at the six-hour examina- 
tion IS rare m contrast to the other diagnostic signs This time-honored sign, 
while of great significance as far as the stomach is concerned, has been re- 
sponsible frequently for the oversight of abnormal duodenal function 
As to difficulty of diagnosis the following case may be cited 

A girl of twenty-one was admitted in 1924 She had never been well headache 
almost every day, slight rise of temperature almost daily for last five years Subject 
to respiratory infections, colitis, dysmenorrhcea For three years attacks of severe 
cramp-hke abdominal pains lasting five to six hours With the cramps tympanitis and 
headaches 

She consulted almost every prospect m this country and abroad, being practicallj 
bedridden for about five years as result of asthenia and headaches 

X-ray showed the second portion of duodenum distended and “writhing” with reverse 
peristalsis and puddling 

The interesting feature of the case is that no one thought of the duodenum Finally 
Dr Benjamin Michailovsky recognized the condition as shown in the plates which every- 
one had viewed but no one had attached importance to He advised operation but the 
writer counselled “more evidence ” Within a few days typical gastric tetany developed 
Duodeno-jej unostomy was performed The result has been admirable 

As to repeated operations (H T ) Admitted 1926 Woman thirty years of age 
Chief complaint vomiting for five months Three years ago had convulsions , twice 
in a sanitarium for three years Has had respiratory infections, palpitation, dyspnoea, 
constipation and loss of weight Five months before admission there occurred an attack 
of severe vomiting lasting three days, with loss of sixteen pounds Since then has vomited 
once or twice daily No pain, but sense of pressure in lower right quadrant 

Appendectomy performed She continued to vomit daily until daily lavage was 
instituted Readmitted one year later The symptoms had continued, nausea, vomiting, 
flatulence, abdominal distress Exploratory duodenum held high by very dense adhesions 
These were freed so as to mobilize and depress angle of duodenum 

Symptoms continued in spite of constant and careful medical treatment Two years 
later re-admitted X-rays showed duodenal stasis duodeno-jej unostomy resulted in cure 
of digestive complaints 

Treatment — We wish to state emphatically that it is not necessary or 
wise to operate upon every patient who suffers with duodenal stasis We 
have previously expressed the view that temporary loss of tone with impair- 
ment of function in the duodenum is not uncommon and it is our experience 
that some patients with fairly long-standing histones may be relieved of 
their symptoms and restored to health However, the longer the history of 
indigestion and the more severe the loss of flesh and strength the less proba- 
bility of relief without operation Also, those who have had painful attacks 
seldom improve materially without operation 

The decision whether to advise operation demands most careful considera- 
tion and cannot be made without taking into account the nervous and psychic 
state as well as the physical No set rules should be followed Probably no 
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patient should be subjected to operation before a medical regime has been 
given a thorough trial How ever, most of our patients had already tried a 
^anet} of cures and diets without satisfactory or permanent improvement 
The factors which make us incline tow'ard advising operation are (a) 
uncontrolled indigestion for many years (b) progressive loss of weight and 
strength, (c) pronounced dilation and stasis m the duodenum demonstrated 
by X-ray examinations, (d) progressive psychoneurosis wdiich followed the 
onset of sjmptoms, and (c) young patients In the younger patients w^e are 
more inclined to advise operation wuth less severe symptoms and less marked 
stasis than m older patients because w^e behe\ e that otherwuse the}'^ w ill prob- 
ably suffer progressive impairment of health and usefulness and because the 
results are prompt and satisfactory The cases wuth profound psychoneuroses 
offer a particularly difficult problem Here the family history, the environ- 
ment and the psychic pattern of the patient have to be studied and evaluated 
in relation to the digestive system In many instances we have been pre- 
sented with clear histones of the development of nervous symptoms long 
after the onset of indigestion and w^e regard this as an indication for opera- 
tion as the first step m effecting a cure Iilost of these cases spontaneously 
regain stable nen ous si stems but a few require psychical reeducation 

The principles underl}ing medical treatment are to reduce the functional 
burden of the duodenum as much as possible and to improve the physical and 
nen^ous tone of the patient Small feedings at frequent intervals, and rest 
particularly after eating, are fundamental It is often best to put the patient 
m bed for a few w eeks , active exercise after meals must certainly be in- 
terdicted The diet should be smooth without roughage or condiments and 
must be prescribed wnth due regard to the vitamin and caloric needs of the 
patient A hot moist compress over the upper abdomen after eating is helpful 
m reducing the irritability and spasm of the duodenum Retention enemas 
of mineral oil are preferable to carthartics wdiere needed Alcohol and to- 
bacco are both harmful Freedom from cares, w'orry and excitement must 
be secured as far as possible After a few w’^eeks of a rest regime the patient 
should begin to exercise, gradually increasing the duration and severity 
Massage may be helpful and fresh air and sunshine are essential 

For further sedative and antispasmodic effect w’^e commonly prescribe 
phenobarbital and atropine, sometimes wtih a digestive ferment, in capsules 
to be taken several times daily Insulin has been given twuce a day before 
eating m a few cases This has always resulted in considerable gam in 
weight but it has relieved the indigestion little if at all One of our patients 
gained twehe pounds during two months of continuous treatment with in- 
sulin and subsequent X-ray examination showed distinct improvement m 
the tone of the duodenum wuth less stasis, but her indigestion continues 
It has been our experience that the only cases that have been distinctly 
helped by medical treatment are the few' wuth short histones of indigestion 
and very moderate degrees of stasis as demonstrated by X-ray study 
Surgical Treatment — Bands or constricting adhesions should be freed 
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Duodeno-jej unostomy is indicated for obstruction at the terminal poition of 
the duodenum The operation is safe and the results good Pool has done 
eleven cases They have been carefully selected as is suggested by the fact 
that they covei nine years The results have been satisfactoiy , seven ex- 
cellent, two fair, two doubtful, no mortality On the other hand, Niles^® has 
a personal series of eighteen cases with six operated upon Under con- 
servative treatment m the non-operative cases the results were satisfactory 
This suggests that m carefully observed cases operation is indicated in about 
one-third 

It IS significant that all these cases have been in private practice In a 
large public surgical service cases have been looked for for nine years and 
none found The reason is undoubtedly that patients enter surgical wards 
only with fairly definite lesions and these cases remain in medical hands 
and are not recognized and referred The number of our series is therefore 
small 

The details of duodeno-jej unostomy need not be given The technic of 
the procedure is outlined m the report of cases 

Conclusions — Chronic duodenal stasis caused by intermittent obstruction 
at or near the duodeno-jejunal junction definitely occurs The clinical 
picture IS suggestive 

There is a long gastric history A significant feature is a feeling of 
fullness or pressure in the epigastrium after meals culminating in nausea 
Actual pain at times occurs, vomiting is infrequent These symptoms occur 
either m sharp attacks at intervals or are progressive for long periods There 
is a periodicity in many of these cases which is dependent upon emotional 
disturbances or fatigue A striking general feature is loss of weight and 
asthenia Many of the patients are markedly thin and have had repeated 
abdominal operations Usually there is tenderness in the epigastrium to the 
right of the mid-hne 

In addition to the above there are usually toxic symptoms which include 
fever, headache, neuralgia, mental depression, cold extremities, skin eruptions 
as acne The patients invariably develop instability of the sympathetic nervous 
system and if unrelieved often become psychoneurotic Usually the cases 
have had one or more operations, appendectomy almost always, frequently 
freeing of adhesions or bands, cholecystectomy or gastroenterostomy Ulti- 
mately some one centres attention on the duodenum However, the diagnosis 
IS not simple Reliance must be placed largely on the fluoroscopical findings, 
though study of X-ray plates aids The fluoroscopist must be experienced 
with the condition Usually operation should be elected only after several 
X-ray checks, preferably by different observers The findings at operation 
are often not conclusive, as the duodenum may be collapsed at the time 

No patient should be subjected to operation before a medical regime has 
been given a thorough trial This failing, duodeno-jej unostomy may be 
elected About one-third of the cases present striking indications for opera- 
tion and show proportionate improvement after duodeno-jej unostomy 
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Since the diagnosis of duodenal stasis is made upon symptoms and signs 
of abnormal physiology without directly demonstrating an organic lesion it 
requires the most careful coordination of findings by the internist, rontgen- 
ologist and surgeon 

CASE REPORTS 01 DUODENO-JEJUNOSTOMY 

Case l—Duodeno-jcjnnosfomy, adhesions necessitating sccondaiv opciation cine 
A single white woman twenty-one ^ears of age admitted to New York Hospital, Octo- 
ber 8, 1924, with chief complaint of headache and dysmenorrhcea since onset of menstru- 
ation’at age of fourteen She has never been well Headache almost every da>, erratic 
temperature past five years 99-101 5 Dysmenorrhcea marked A faiily well developed 
and nourished white female not acutely ill Examination essentiallj negative 

October, 1924, D and C Uterus sharply anteflexed at internal os Appendix with 
kink in lower third removed Uterus found sharplv anteflexed but tending to fall back- 



Fig 1 — (Case I) Dilated duodenum Fig 2 — (Case I) Two hour retention in 

duodenum 


ward Right ovary presented a cyst about three-quarters inch in diameter , excised 
Round ligament and peritoneum imbricated in order to support uterus in more anterior 
position 

October 18, 1927 Patient again admitted to the New York Hospital Six months 
after operation patient had an attack of mucous colitis Seen by numerous men Colon 
irrigations, starvation diet, emetin, icthyol enemas, milk diet In December, 1926, a poljp 
was removed from right antrum (Figs i and 2 ) 

Following attacks of mucous colitis has had attacks of severe cramp-like abdominal 
pains lasting at times five to six hours With cramps tvmpamtes and headaches 

Physical examination negative Baiiuni senes shozved a noimal stomach and noimal 
/iijt poition of duodenum The second poition of duodenum zvas distended zoith “zvnth- 
ing and leveiscd peiistalsis Hoiiily films shozved stomach emptying noimally but zoith 
definite puddling m the second poition of the duodenum 

Decembci i, igsp , patient again admitted aftei having spent the infeivening time 
in bed at home Symptoms haznng pi ogi essively become moic maiked 

Attack of typical tetany December 2, 1927, operation through an incision to right 
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of mid-hne was done Transverse colon lifted and duodenum found considerably enlarged 
The superior mesenteric vessels fell down over the duodenum almost like a heavy band 
which was undoubtedly the cause of the obstruction Few nodes in retroperitoneal re- 
gion A duodeno-jej unostomy was performed between the jejunum, about four inches 
from the angle, and duodenum just to the right of the superior mesenteric vessels, the 
opening being about one and one-half inches long Two layers of chromic anteriorly and 
also posteriorly Convalescence uneventful Patient discharged on thirty-seventh post- 
operative day (January 8, 1928) 

February 23, 1928, patient again admitted Following operation she was entirel> 
relieved of the symptoms which had lasted ten to twelve years One week before admis- 
sion noticed a slight tingling in her hands This gradually grew worse until she had 
actual spasms of her hands and feet Tetany Attacks came on about two hours after 
meals with distress m epigastrium, distention, rapid and shallow respiration, tingling 
of hands and feet, followed bj' spasms of hands and feet 

Physical examination same as before with recent scar and slight distention in left 
side of upper abdomen 

Barium series showed slight distention of second and third portions of duodenum 
with very definite puddling m second portion at end of two and three hours The 
duodeno-jej unostomy was not visualized clearly 

Alarch 5, 1928, under ethylene-oxygen-ether anjesthesia, the former scar was excised 

Massive adhesions were found Stomach and duodenum presented as a firm, hard 
mass, the result of very marked spasm in spite of fact that the patient was under 
anaesthesia As the adhesions were freed, a loop of ileum quite collapsed wriggled out 
of a fossa formed by adhesions, the loop lying beneath the jejunum just distal to the 
site of the anastomosis The jejunum was traced downward for some distance and 
found to be quite normal and no adhesions present Adhesions then dissected so as to 
examine the anastomosis The proximal portion of the jejunum was normal The 
portion distal to the stoma was dilated The stoma was dissected out in order to be 
quite sure of its patency The jejunum was opened distal to the stoma and the finger 
introduced readily showing a wide open stoma The finger passing up to and through 
the pyloric ring which was very firmly contracted and thickened Incision closed by 
three rows of transverse sutures so as not to diminish the calibre of the vessel All 
denuded areas were then covered with sterile vaseline The pylorus was then incised 
longitudinally so as to divide the pyloric ring, and the opening repaired transversely, the 
idea being to prevent subsequent pylorospasm 

Convalescence uneventful and patient discharged on fiftieth post-operative day 
(April 24, 1928) 

Present condition five and one-half years after operation weight 103 , very little 
digestive disturbance if she observes a reasonable diet Headaches far less frequent 
than formerly Bowels regular Very little abdominal discomfort Complexion entirelj 
clear, sleeps well She adds (from Santa Barbara) “the duodeno-jej unostomy with- 
stands even earthquakes ” 

Case II — Repeated opeiatious befoie hue condition zvas iccogniccd diiodcno- 
jcjiinostoniv cine A white, unmarried female thirty years of age first admitted to the 
New York Hospital, September 9, 1926, with chief complaint, vomiting for past 
five months 

Five months before admission had attacks of vomiting which were so severe she 
was unable to keep any food down for days and lost sixteen pounds Severe vomiting 
lasted three days , placed on Murphy drip and vomiting stopped to a certain extent Has 
\omited once or twice a dav since No pain but sense of pressure as if from gas in right 
lower quadrant 

A thin woman Slightlj enlarged thjroid gland A few constant rales at left apex 
posteriorly Abdomen negative save for slight tenderness m right lower quadrant Fine 
tremor of hands and exaggerated knee-jerks X-rav showed a high fixation of the 
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duodenum Operation for chrome appendicitis , an appendix four inches long with thick 
wall showing evidence of definite disease removed She continued to vomit daily until 
daily lavage was started Discharged on fifty-first post-operative day (November 2, 1926) 
still being lavaged 

Readmitted one year later with much the same symptoms all the time as before 
operation Troubled by nausea, vomiting, flatulence and some pain in the abdomen 
Pam frequently in region of appendectomy scar Some burning pain recently over tenth 
rib posteriorly on right Usually nauseated and vomits two hours after meals Soda 
does not give any relief but vomiting relieves her Has lost seven pounds in last 
four months 

Abdomen distended and tympanitic Tenderness at right costal margin 

0/ic;afioii —Exploratory through high right rectus incision Gall-bladder negative 
Duodenum held high by very firm, dense adhesions “The most dense I have seen in any 
case” These were freed so as to allow mobilization and a straight course and more 
dependent position of angle of duodenum Transverse colon was inspected Normal No 
ulcer of duodenum or stomach 

Patient continued to vomit daily until discharged twenty-three days post-operative 
(February 16, 1928) 

Admitted to New York Hospital for third time two years later (February 2, 1930), 
again without relief of symptoms About one year ago vomited some small clots of 
blood Has had a thorough treatment for ulcer (medically) but without improvement 

Physical examination essentially negative Careful X-ray of gastro-intestinal tract 
revealed definite dilatation of the second and third portions of the duodenum with 
marked writhing, twisting and also some reverse peristalsis Barium enema showed 
marked ptosis 

Admitted to New York Hospital for fourth time, March 2, 1930, for third operation 
Condition as before Still has occasional attacks of moderate pain in mid-line in epi- 
gastrium usually accompanied by vomiting of bile, this vomiting being prevented if 
lavage is done with onset of sense of nausea Pam seems to be initiated by overeating 
more than anything else 

Physical examination negative Opeiahon — Under ethylenc-oxygen-ether ansesthesia 
a transverse mcisision midway between umbilicus and ensiform and extending to outer 
borders of rectus made 

Stomach seemed normal Many adhesions between gall-bladder and duodenum 
The jejunum was located at its proximal end and there seemed to be a kink in it only a 
short distance beyond the ligament of Treitz Duodeno-jej unostomy done with double 
row of chromic sutures posteriorly and anteriorly, the stoma admitting end of thumb 

Course smooth and discharged on twenty-fourth post-operative day (March 29, 1930) 

Patient admitted again six months later, December 19, 1930, for pyelitis, having been 
exceptionally well in the interval 

Results Since my operation of 1930 I have gained about twenty-two and one-half 
pounds and now weigh about 122)^ My appetite is exceptionally good , I can eat every- 
thing and enjoy my meals I am troubled with headaches and nausea only before my 
periods I never have any abdominal discomfort , my general condition is greatly 
improved ” 

Case III A stithng case m zoliich the ttue condition was ovei looked foi fourteen 
vcais duodeno-jcjunostoniy ewe 

Male, aged fifty The following senes of operations and studies were with one 
exception carried out by prominent men in other cities 

1923, appendectomy, exploratory of the gall-bladder and duodenum Gall-bladder 

s ig t y t ickened, no adhesions, no stones Not sufficient evidence for removal 
Duodenum normal 

1926, Gastro-intestinal series Stomach and bulb negative Graham test very little 
dye m bladder Two negative shadows present 
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1930, gastro-nitebtinal senes Two gall-stones Ptosis of stomach and colon Fne 
hours gastric retention Definite evidence of colitis 

September 30, 1932, Doctor R stated “He has an obviously dilated stomach with 
no organic lesion that I could ascertain and a slight delay without dilatation of the 
terminal portion of the duodenum ” Doctor M gave gastro-intestinal series the follow- 
ing da\ which \\as reported negative for organic disease (Figs 3 and 4 ) 

Picsciif Illness — Onset fourteen \ears ago with epigastric discomfort after meals, 
belching and fullness m epigastrium Symptoms have been intermittent until past six 
lears and almost constant since Best weight 178 pounds fourteen years ago For past 
three to four j^ears has taken three to four glasses of warm water on arising which 
induces vomiting Has used stomach tube, which he carries, and uses two to three times 
a day to get relief Has lost fifty pounds in weight Feels weak Appetite good but 
has distress after taking food Afraid to eat Feels mass in right upper quadrant 
after eating, belches almost continuously, frequent severe headaches, relieved on using 
stomach tube Bowels regular Friends tell him he looks badly Doctors tell him the 



Fig 3 — (Case III) Dilated duodenum Fig 4 - — (Case III) Two hour retention 

trouble is 111 his head On several occasions has felt toxic Temperature frequently 99 8° 
to 100° Following castor oil always had fever, face swells and unable to close hands 
Physical Examination — A poorly nourished white man of 120 pounds Stomach 
and transverse colon low Palpable fluctuating mass in right upper quadrant, at times 
mass IS tjmpanitic Test meal — TA 80, FA 50 Occasional spurt of duodenal 
regurgitation Blood-pressure, 100/60, pulse, 80, blood Wassermann, negative May 16, 
1932, X-ray and fluoroscopical show duodenal fixation with stasis in cap Duodenal 
obstruction at angle of Treitz with marked duodenal stasis in third portion Gall-stones 
Above findings repeated three times 

Operation November i, 1932 (i) Duodeno-je; unostomy for constricture at the 

duodeno-jejunal flexure (Fig 5 ) (2) Cholecystectomy for cholelithiasis 

Avertin supplemented with ethylene and oxygen (i) A right upper rectus incision 
was made, an old mid-right rectus incision scar being excised There were many adhe- 
sions about the duodenum which were separated At the dnodeno-jepmal fie rare theie 
was a definite const} iction of the gut just beyond the ligament of Treitz, which scented 
to be due to adhesions in this region These were separated Duodeno-jej unostomy (2) 
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The gall-bladder contained two large stones as had been demonstrated by X-ray, 

cholecystectomy (Fig 6 ) , , , r v. 4-^1 

Result has gained about fifteen pounds since discharged from the hospital and 

his symptoms are much improved, although he is living under very unfavorable conditions 
Case lY—Mmked duodenal stasis one attack of tetany anatomical anomalies 
diiodeno-jejimosiomy cine A white, married female twenty-eight years of age, first 
admitted to the New York Hospital, March 21, 1932, with chief complaint of attacks of 
abdominal pain with vomiting 

Stomach symptoms since removal of appendix sixteen years ago Infrequent and 



5 - — (Case III ) Obstruction at duodeno-jejunal junction showing sharp constriction as if a 
string had been tied loosely around the gut (Insert before traction on jejunum to demonstrate the 
obstruction ) First operative step, peritoneum divided, posterior serosal stitch between duodenum and 
supciioi surface (not free edge) of jejunum 

mild attacks W orse since birth of first baby two years ago Last attack a'cry severe , 
pain radiated through to back Attack of tetany in March Has no warning of attacks 
Does not think attacks depend upon character of food Attacks of diarrhoea for past year 
independent of attacks of abdominal pain Tw'o or three liquid movements daily at times, 
alternating with normallj formed stools No alternate periods of constipation Pain in 
abdomen is sometimes ver}' severe Vomits very often with attacks Often notices food 
eaten several meals previous Appetite good No distress m intervals No tenesmus 
No blood or mucus in stools Some loss of weight Some loss of general strength 
Sleeps well No headaches No thirst No d3'suria 

Physical Eiamiuatwn — Weight, 103 Abdomen full Somewhat enteroptotic Well- 
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healed scar in appendicial region Quite tender in right upper quadrant and epigastrium 
Reflexes normal Blood pressure 110/70 

X-ray examination October 10, 1932 (Fig 7 ) Stomach is transverse, fish-hook 
character, presenting no definite intrinsic pathological process Duodenal cap is visual- 
ized, appears symmetrical and regular and emptied in the usual fashion At the junction 
of the descending and transverse portion of the duodenum there was a marked angulation 
with puddling of the barium in this area, with a slight tendency to reverse peristalsis 
The barium passed from this point with rather rapid intensity through the proximal loops 
of the jejunum in a suggestively irritable fashion The patient examined m the supine 



Fig 6 — (Case III ) Situation of stoma after duodenojejunostomy 


position on the horizontal table showed a tendencv to elevation of the distal third of the 
stomach and shghtlj" outward and creating a curvature as though resting upon the 
pancreas, the exaggerated mucosal markings of the jejunum suggesting a moderate 
amount of irritability At the end of four hours there is no gastric residue but the 
angulation in the duodenum above described still shows the retention of barium, and the 
head of the column is already in the rectum 

Similar findings by Doctor Holland in regard to stasis of duodenum 
Duodeno-jej unostomy for partial obstruction of the duodenum, October 18, 1932 
Ethylene-ox\ gen Right upper rectus incision, the duodenum was exposed and a good 
many adhesions found about it These were separated The first, second and third 
portions of the duodenum were markedly distended, the beginning of the jejunum being 
collapsed The point of obstruction was definitely at the duodeno-jejunal junction 
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returned with good results and much relief The next day he had a recurrence with 
nausea This continued for some time and Doctor Holland was consulted Patient 
examined thoroughly, fluoroscoped and X-rayed Given benefit of treatment with diet, 
supports and other means but to no avail Reversed peristalsis having been observed, an 
operation was advised to find and relieve the cause 

Physical examination showed a well-developed and nourished male adult, with a point 
of tenderness over an old right rectus appendectomy scar, otherwise negative 

March 9, 1931, under ethylene-oxygen-ether anaesthesia, an upper right rectus incision 
was made 

Upon opening the abdomen the hepatic flexure of colon was found twisted on itself 
Adhesion of omentum to appendix scar and a dilated duodenum 

Adhesions of omentum were severed Hepatic flexure of colon then readily returned 
to normal position Careful inspection of stomach, pylorus, liver and gall-bladder did 



Fig 8 — (Case IV) Postoperative barium passes Fic 9 — (Case VI) 

into jejunum without any accumulation in duodenum 
This case was one of the two who had attack of 
tetany 

not reveal anything abnormal The transverse colon was lifted and the transverse por- 
tion of the duodenum inspected and was found to be very definitely dilated The cause of 
this could not be determined on account of the large vessels at the duodeno-jejunal junc- 
tion, but there were no adhesions anvwhere in this region Probably the obstruction was 
due to the superior mesenteric vessels An anastomosis seemed definitely indicated 
Accordingly, the peritoneum over the duodenum was divided and this portion (transverse 
portion) of the duodenum mobilized A suture anastomosis was made between the 
jejunum about five inches from the duodeno-jejunal junction to duodenum two inches 
from the duodeno-jejunal junction Fine linen was used for the external layer Chromic 
for the internal suture The orifice was about two centimetres long The wound was 
carefully closed in layers without drainage 

Following operation temperature went to 101°, by rectum, came down gradually 
Remainder of course uneventful, and patient discharged from hospital on nineteenth post- 
operative dav 

April, 1933, he is reported as in good condition and free from symptoms 

Case VI — A white married female, aged twentv -eight, admitted to the New York 
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Hospital October, 1930 July 18, 1929. chief complaints were pam m the joints, pam in 
the right side of chest, nausea, vomiting and fatigue Ruptured appendix removed five 

years ago 

Present Illness — Two weeks previous began to have pain in the smaller joints of the 
right hand and ring finger Had some pains m knees but no swelling Has had no sore 
throats So-called pleurisy eight years ago Repeated attacks of nausea and vomiting, 
pains m left chest with temperature Suspected gall-bladder some years ago which 
X-ray showed to be enlarged Repeatedly has had attacks of hives 

Latter part of 1929 had an attack of so-called pleurisy X-ray of chest did not show 
any evidence of tuberculosis, but because of constant recurring pam, it was thought best 
for her to live out of town After leaving City she had a continuance of her symptoms 
followed by psychoneurotic breakdown which confined her to a sanatorium for several 
months 

She passed under the observation and care of various men October, 1930, as patient 
did not improve rapidly, she saw a psychologist who advised removal from the institution 
and sent her home under care of a nurse Patient did not improve under this change 
October 10, again consulted Doctor Niles, complaining of stiffness and body soreness, 
also pain in the occipital region, and difficulty in swallowing Had been running a 
temperature 

Physical examination revealed extensive superficial acne of face , pupils dilated and 
react promptly, tongue heavily coated, moderate fine tremor , neck shows several palpable 
nodes m the left posterior triangle , tenderness over occipital region , tender over neck , 
heart accelerated , no murmurs , lungs negative , abdomen, there is a point of sharply 
localized tendeiness just to the right and below the umbilicus, reflexes hyperactive 
Weight, 130 pounds Temperature, 100° 

October, 1930, confined to hospital where she continued to run a temperature varying 
between 100° and 101° X-ray examination showed dilatation of the second and third 
portions of the duodenum with reverse peristalsis (Doctor Martin ) The same findings 
reported by Doctor Holland 

October 28, 1930, operation The findings of a distended duodenum bore out the 
clinical diagnosis A duodeno-jej unostomy was performed anastomosing the jejunum 
four inches from the angle to the third portion of the duodenum just lateral to the 
mesenteric vessels The duodenal site of the anastomosis was prepared by dividing the 
peritoneum transversely and carefully mobilizing the duodenum from the posterior wall 
and the lower border of the pancreas which was clearly visualized When the peritoneum 
over the duodenum was divided, the duodenal distension became even more apparent 

Immediately after operation patient seemed to improve a good deal Had tempera- 
ture for a few days which soon subsided Patient complained of discomfort from pains 
in her head and neck Her intestinal symptoms improved No temperature Gained in 
weight but still complained of good deal of pain in side of her head and neck This 
condition was relieved almost completely by drainage of her sphenoidal sinus by 
Doctor Harper 

At different times since her operation she has had some abdominal complaint of pam 
and occasional attacks of vomiting which last as long as a week Her general condition, 
however, has been most satisfactory, in as much as her weight has steadily increased, 
and the condition of her skin has improved very much 

The latter part of December, 1932, had an attack of vomiting which lasted for three 
weeks There were no signs of obstruction so far as the character of vomitus or general 
condition were concerned She was given a barium meal the latter part of January 
during an intermittence m her vomiting attacks, and the only abnormality made out at 
that hme was increased motility, the meal being present in the rectum within six hours 
After this attack she improved and has been able to eat without nausea There has been 
an increase of weight to 137 pounds 


607 



POOL, NILES AND MARTIN 


Case VII — Under observation since 1927, Doctor Cussler writes as follows 

Miss first consulted me in June, 1932 She complained that she tired easilj 

and had some headache, which came on at intervals, frequently lasted several dajs, and 
was accompanied bj soreness over the eyes and a feeling of nausea This nausea was 
not active, but gave her a sensation of uncertainty She also had intermittent attacks of 
pain m the right lower quadrant of the abdomen with a sense of soreness and fullness 
These symptoms have been present at intervals since 1926 She was habitually constipated 
and the usual laxatives, mineral oil, efc , were ineffective She stated that she had no 
desire for food 

X-rays taken m 1927 and brought to the office with her showed a marked visceroptosis 
with dilatation of the duodenum She had already consulted a number of physicians with- 
out receiving much help 

Physical examination was essentially negative The blood-pressure was rather low’, 
105/65 Haemoglobin, 75 per cent , with a corresponding number of red cells Weight, 
141 pounds Heart and lungs negative 

There was slight tenderness m the right lower quadrant of the abdomen No muscle 
spasm Distinct fullness was present in the left lower quadrant, and the descending 
colon was felt 

She was given advice regarding diet and mechanical laxatives were suggested A 
binder to correct the visceroptosis was ordered 

For a time she felt better and during the Summer remained fairly well 
In December, 1932, she returned to the office, and reported that during the Fall the 
symptoms had recurred Her habits of eating and living were irregular 

Gastric analysis shows no free hydrochloric acid before or after meal Stool negative 
for blood or parasites Gastric analysis after histamine (thirty-five minutes) shows free 
hydrochloric acid 9 Basal metabolism 17 6 

X-iay — Stomach well filled, hypotonic, large vertical, extending to brim of pelvis 
Peristalsis fairly normal character No gastric defects Duodenal bulb visualized, rather 
low, elongated and fixed at tip in upright position The descending duodenum is definiteh 
on the stretch, narrow and at the beginning of the transverse portion of the duodenum 
there is a definite distension and puddling with reverse peristalsis occurring from the 
ligament of Treitz backwards and upw'ards in the duodenal bulb Distal to the ligament 
there is a moderate dilatation of the jejunum and localized spastic areas more or less 
persistent, simulating bands which are probably referred from the above described 
duodenum The proximal portion of the duodenum is persistently dilated and presents 
stasis throughout the examination Twenty-four-hour plate showed barium in sigmoid, 
appendix visualized low in pelvis, redundant and tortuous and slightlj fixed Palpation 
for tenderness shows this essentially above region of appendix and over descending colon 
just above sigmoid Pressure at this second point causes pain referred to right side of 
abdomen Impression — a band in the region of the tip of the duodenal bulb with fixation 
to the under surface of the liver in the region of the gall-bladder and angulation defect 
at the ligament of Treitz creating duodenal stasis and referred spasm to the proximal 
jejunal loops (Kilbane ) Barium enema shows irritable colon 

Opoatton — January 20, 1933 A right rectus incision The appendix removed 
There were a few adhesions around the descending and first portion of duodenum The 
descending and horizontal portions of the duodenum were seen to be dilated to a moderate 
extent The duodenum was difficult to deliver for some unexplained reason and the 
anastomosis was difficult throughout due to the poor exposure of the loop Duodeno- 
jejunostomv was performed Apart from a wound infection she did well The result to 
date has been excellent 

Case VIII — A w’hite married female fortj years of age, November 7, 1929, com- 
plained of vomiting in the morning, no appetite, numbness of legs Alcohol consumption 
one quart a day Six months previous to this she had a history of fever, some bloating 
and vomiting The fever lasted about four days, and the gastro-mtestinal symptoms about 
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two weeks She got along very well from November until she went abroad m the 
Spring of 1930, having been off alcohol during this time When she got to southern 
France, she had what she described as the “flu” with temperature three or four days, with 
vomiting and bloating Could keep nothing on her stomach but brandy In August, 
1930, when she was very thin, had no appetite, with some vomiting at this time Sum- 
mary of the gastro-intestinal series showed no evidence of ulcer or cancer , stomach of 
vertical type with definite evidence of obstruction at the angle of Treitz as indicated by 
distension and reversed peristalsis in the descending loop of the duodenum, appendix not 
visualized, redundancy of the sigmoid, cardiac and pulmonary shadows, normal, small 
shadow m the lower right abdomen probably repiesenting a calcified node She was put 
on a diet with more rest and less alcohol (Figs 10 and ii ) 

In October she Avas under the care of a neurologist X-rays of the gall-bladder 
failed to show any shadow of bladder or stone Stomach was normal, as was the duo- 
denal bulb Second and third portions of the duodenum were distended and constantly 



Fig 10— (Case VIII ) Fig ii— (CaseX) 


filled throughout the series The findings were significant of duodenal stasis which 
appeared to be due to partial obstruction of the duodenal-jejunal junction She was put 
to bed for two months on a high caloric bland diet , gained some weight but decided if 
she had to be operated on at any time, she did not want to waste any more time in bed 
Opoatwn December 31, 1930, duodeno-jej unostomy for chronic duodenal obstruc- 
tion The first portion of the duodenum just bej'ond the pylorus presented one firm 
peritoneal band running across its anterior surface Beyond this the duodenum was 
enlarged, this enlargement continuing to the duodeno-jejunal juncture The obstruction 
to the duodenum was caused by the superior mesentery vessels The right lower quadrant 
was explored No adhesions encountered In the left lower quadrant there were two 
adhesions of the omentum to the anterior abdominal wall Exploration of the duo- 
denum and the obstruction to the duodenum noted 

She got along until May, 1931, when she went to Bermuda On the ivay home she 
was seasick, and continued vomiting for two weeks Since that time she has had no 
spells of vomiting where it was necessarj to go to bed, merely losing a meal occasional!} 
Her weight has remained around 118 to 125, and her consumption of alcohol has con- 
tinued entirely too much 
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Her medical attendant writes “The result seems to be excellent ” 

Case IX — Dnodcno-jejnnostouiy only fempoiaiy benefit Case report presenting 
comparison between surgical and medical treatment 

A white single female twenty-one years of age admitted to private side of New York 
Hospital, January 22, 1928, because of heartburn and “lump” m epigastrium after meals 
for past three years 

T and A twelve years ago D and C ten and eight >ears ago for dysmenorrhoea 
Eighteen months ago had repeated attacks of dizziness These lasted for one year, during 
which time gall-bladder drainage was done five to six times Until three years ago patient 
enjoyed relatively good health provided she was careful with her diet About that time 
onset of heartburn and heaviness in epigastrium, lassitude and vomiting, patient lost 
twenty pounds within a few months 

Two and one-half years ago had influenza and since then has been troubled with 
mucous colitis During last six months epigastric pain has become marked even when 
on strict diet 

Physical examination showed a rather thin adult female not acutely ill 
Doctor Holland reports “Fluoroscopical examination showed the stomach quite 
normal except perhaps a little low in tone The duodenal bulb at first seemed to be 
somewhat defective but the defect was not characteristic of ulcer There was a verv 
definite stasis at the angle between the second and third portions of the duodenum and 
with reverse peristalsis 

January 23, 1928, under ethylene-oxygen-ether aniesthesia the abdomen was opened 
Appendix was movable two and one-half inches in length, small calibre with a thick- 
ened wall Gall-bladder had some adhesions to omentum, freed The duodenum was 
fixed somewhat high, and bands from gall-bladder to duodenum and across it to colon 
were freed No ulcer felt in stomach or duodenum 

The transverse colon was lifted and the duodenum beneath the transverse meso- 
colon was dilated It seemed wise to do a jejuno-jej unostomy 

She reported m March of that year much improv^ement , had gained ten pounds In 
July her weight was 127, it was 115 when she first came She was experiencing some 
upper abdominal distress, more of a burning sensation, and her bowels had not been 
functioning properly and she had taken no exercise 

Course uneventful following operation and discharged on eighteenth post- 
operative day 

The last fluoroscopical examination made December 31, 1931, showed the anastomosis 
at this time The patient had complained of some slight distress one or two hours after 
meals without alkaline relief, of some slight regurgitation of tasteless material, but no 
actual v'omitmg Bowels fairly regular with agar 

Last Fall she stated that she was feeling well except for occasional upsets 
Doctor Holland states “It is interesting that her sister had been to see me two 
jears previously, complaining of practically the same set of svmptoms except that it had 
extended back for a long period She had nev'er been really well since suffering an 
attack of influenza in 1916 She began to experience nausea and headaches occurring 
m attacks Some epigastric discomfort, occasionally quite severe There was some slight 
food and soda relief, but this was not marked Most of the trouble seemed to be an 
epigastric pressure occurring soon after eating It seemed to have no relation to the 
kind of food With the attacks of nausea there was some vertigo These attacks usually 
lasted from a week to ten dav s and very often followed the menstrual period of four or 
five dajs, but they did occur at other times as well She was intolerant of sea food, this 
caused violent cramps at times Aromatic foods, such as onions, she would taste for 
over twentv-four hours She had always been constipated but also had attacks of 
diarrhoea verj often associated with the nausea and headache 

“Fluoroscopical examination showed a normal stomach except for slight lack of 
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tone, a normal duodenal bulb, a very definite stasis at the angle between the second and 
third portions of the duodenum with reverse peristalsis 

“She was placed on a conservative plan, a soft, frequent-feeding diet, and much 
rest, she was given a Van Norden corset which incorporated a spring truss She has 
reported from time to time improvement She gained seven pounds the first two years 
of this treatment, but she had recurrences of her indigestion from time to time In 1929, 
after returning from a European trip, which was probably more or less strenuous, she 
suffered a recurrence of the nausea, vertigo and epigastric distress The fluoroscopical 
findings at this time were very much the same except that there was apparently more of 
a constriction than was formerly noticed in the second portion of the duodenum This 
attack soon passed, however, and she has been fairly well since that time, but never 
entirely well A course of abdominal pumping exercises seemed to help considerably 
“I heard directly from her last in 1930, but her sister has reported that she is feeling 
fairly well 

“It IS interesting to compare these two cases as the patients are of the same habitus 
and approximately the same height They live under the same physical and social con- 
ditions and are temperamentally very much alike 

“I am inclined to think that the one treated surgically has done a little better than 
the other one Miss Ann is thankful that she had the operation performed and Miss 
Elizabeth is glad that she did not have an operation ” 

Case X — Female, single, aged twenty-four Chief Complaints — Cramps in upper 
abdomen, dizziness, nausea, weakness Past Histoiy — Was a sickly baby and difficult 
to feed At five became well nourished and continued healthy until about sixteen when 
she weighed 116 pounds, her maximum weight Menstruation onset at thirteen, regular, 
little pain, moderate flow for five days 

Present symptoms began at twelve when she first began to have waves of nausea 
and occasional attacks of mild epigastric pain Since then has fullness and bloating 
immediately after meals, especially after large meals Is more comfortable if she lies 
down after eating Has eructations of gas and rumbling for one hour after meals Often 
has waves of nausea but has seldom vomited Bowels always constipated 

In May, 1930, was operated upon for calcified mesenteric nodes which were located 
near the mid-lme at the level of the fifth lumbar vertebra The appendix was also 
removed 

In August, 1930, had an attack of severe epigastric pain with vomiting Was taken 
to a hospital where intestinal obstruction was suspected The attack subsided after three 
days and there has been no severe recurrence though she has had many mild attacks of 
pam but no vomiting They occur once a week or oftener and last from five to thirty 
minutes They may come on at any time of the day, never at night, most often in early 
forenoon She has gradually lost weight, has become more easily fatigued and her 
mother saj's that she has gotten nervous and more difficult, especially in the past six 
months She has had persistent acne which has resisted all treatment Never had fever 
Physical Examination A slender girl with firm muscles Weight, ninety-four pounds 
Moderate acne on face and back Upon pressure just above and to the right of the 
umbilicus there is tenderness and fine gurgling 

X-ray examination showed a vertical stomach, slightly hypertonic, normal size and 
good position The pylorus was normal The cap was normal in size and filled satis- 
factorily The second portion of the duodenum made a wide swing to the right, produc- 
ing the figure 4 It IS fixed and lies on a level with the transverse process of the fifth 
lum ar segment both m the vertical and the prone positions There was considerable 
stasis in the third portion of the duodenum with cradling This was as marked in the 
prone position as in the vertical 

After four months of modified exercise, rest, diet, etc , patient was re-examined and 
no change was noted in the duodenum Her weight was unchanged 

n this case the history of difficult feeding m infancy, and in adolescence having 
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indigestion is characteristic of congenital fixation of the duodenum Dilatation of the 
third portion probably did not develop until after the operation for removal of calcified 
Ijmph-nodes and appendectomy 

January 12, 1933 Duodeno-jej unostomy Divisions of adhesions The first portion 
of the duodenum presented a high fixation and angulation due to a band of adhesions, 
apparently inflammatory, attaching it to the liver These were freed and the angle of 
duodenum depressed The transverse portion of duodenum showed marked distention 
Adhesions of omentum to abdominal wall were freed 

Result — April The patient is doing well and gaming weight 
Case XI — Female, aged forty-three, single Graduate nurse Was unusually 
healthy and well nourished until the age of fifteen when she was sick for almost one year 
with stomachache and a low fever Appendix was removed during this illness, but it 
was not acutely inflamed, and convalescence was prolonged Eventually recovered and 
subsequently stood a three-year hospital training in nursing without a day’s illness At 
thirty she went to China and worked hard in a Mission Hospital for the next six years 
At thirty-four she suffered with backache, fatigue and dysmenorrhoea Disease of the 
right ovary was diagnosed and she was operated upon but the ovary was normal and 
nothing was done 

Patient dates her present illness from the age of thirty-five, when she began to have 
indigestion Her bowels were normal until two years previous to that date when the 
movements began to be soft and since then she has usually two to four loose movements 
daily, mostly in the morning She never had acute diarrhoea At thirty-six an exploratory 
laparotomy was done which she reports revealed that her liver was shrunken and that 
something was wrong with her colon Nothing was done At thirty-nine a diagnosis 
of sprue was considered and she was treated for it She has never been seriously ansemic 
Menstruation, onset at thirteen, regular, pain for the first two days Flow always 
scanty Duration four days Weight At twenty she weighed about 130, at thirty-five 
about 120 During the past five years has averaged 103 Present weight 95 pounds 

Patient has spent several months in various hospitals and her digestive tract has 
been X-rayed four times without finding any organic condition 

Within a few minutes after eating the patient feels “heavy and stiff in the pit of her 
stomach ’’ This is often followed by nausea but she has vomited seldom She soon feels 
gas in her stomach and begins to belch, frequently having severe, noisy attacks Her 
upper abdomen becomes hard and distended She frequently suffers with attacks of pain 
which she locates in her right hypochondrium and which is felt in the right side of her 
back and chest up to her neck The pain is severe but never has required morphine 
For seven years her tongue has been dry and it burns She feels weak and gone and is 
afraid to eat because of the distress which follows She sleeps well if she has no pain 
but often wakens at four or five a m with gas She never has headache and has had no 
eruptions of the skin 

The patient has been studied exhaustively and carefully treated Insulin has been 
given and food elimination diets have been followed without material improvement 

Her mental reactions were very interesting, her neurosis being deep and fixed She 
was obsessed with ideas of serious organic disease, at times feeling that her liver was 
really shrunken Again she believed that she must have some disease of her pancreas 
and at other times was convinced that she had contracted syphilis while m the Orient 
She was well educated and intelligent but dressed like a child A psychiatrist reported 
as follows “She has a schizoid type of personality but certainly shows no evidence of 
having any schizoid psychotic reactions She is an apprehensive, sensitive individual 
who, I believe, finding that she must no longer exert herself since she and her family 
are now in a comfortable position financially, has regressed into an infantile and rather 
fixed psychoneurotic reaction ’’ 

Physical Examination — Height, sixty-six inches Weight, ninety-five pounds Skin 
IS deeply pigmented, giving the appearance of tanning from the sun This was not 
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increased in the flexures or about the eyes and the visible mucous membranes showed no 
pigmentation Blood-pressure, 124-80 Heart, lungs, extremities and central nervous 
system all negative The abdomen showed a three-inch median suprapubic scar and a 
six-inch upper right rectus scar Moderate symmetrical distention, no visible peristalsis 
Tenderness over the cjecum, the upper part of the long scar and over the splenic flexure 
No mass or fluid Solid viscera not palpable Rectal and proctoscopical examinations 

negative 

Wassermann negative Gastric contents showed no free hydrochloric acid, total 
acid, 22 Blood sugar, 102, uric acid, 48, non-protem nitrogen, 26, urea nitrogen, 15, 
icteric index, 4 Basal metabolic rate, -b n Fecal ex'amination showed a moderate 
excess of mucus, no pus, blood, parasites or ova No pathogenical bacteria 

X-ray examination showed a vertical stomach, medium size, normal tone, medium 
low, normal peristalsis The duodenal cap was large but showed no defects The second 
portion of the duodenum made a wide swing to the right and appeared to be fixed in 
position The third portion was moderately dilated and contained barium throughout 
the examination The stomach and duodenum were empty in two hours The colon was 
negative Subsequently a Rehfuss tube was passed into the duodenum and this showed a 
sharp angulation at the junction of the duodenum and the jejunum 

After careful study of the physical and psychical factors operation was decided upon 
December i, 1932 Duodeno-jej unostomy for partial duodenal obstruction Freeing 
of adhesions of transverse colon to old incision scar and freeing of adhesions of great 
omentum to sigmoid colon Liberation of high fixation of duodenum The duodenum 
was explored along its course and was found to be decidedly dilated in its third portion 
The duodenum was dilated up to the point where the superior mesenteric vessels passed 
over it They undoubtedly played an important part in causing the obstruction 
Residts — Apparently improved though benefit uncertain 

Case XII — ^\Voman,* sixty-two jears of age, was admitted to the New York Hos- 
pital, October 23, 1928, because of attacks of vomiting which had occurred for two and 
one-half years First attack was in May, 1926 At that time she vomited green mucous 
material, no blood Vomiting continued for one week She had another attack of 
vomiting four months later lasting for several da>s and another attack the following 
month which lasted onlj one daj 

There followed a period during which she W'as well She then had three similar 
attacks in November and December, 1927, and one in June, 1928 Each attack of vomit- 
ing was preceded by belching of gas and epigastric distress Following the attacks she 
lost her appetite and felt exhausted for several \veeks Dr Walter Niles, who saw her 
first III June, 1928, reports that June 14, 1928, her urine contained a large amount of 
sugar, as well as a marked reaction for acetone There was no diacetic acid, there w'as 
a faint trace of albumin, and numerous hyaline and granular casts On June 15 her blood 
sugar was 186 milligrams per 100 cubic centimetres of blood, June 16 her blood chemistrj 
W'as as follows 


Urea nitrogen 

Non-protem nitrogen 

Uric acid 

Sugar 

Chlorides 

Creatinin 


180 milligrams per 100 cubic centimetres of blood 

35 milligrams per 100 cubic centimetres of blood 

4 4 milligrams per 100 cubic centimetres of blood 

^3695 milligrams per 100 cubic centimetres of blood 

46875 milligrams per 100 cubic centimetres of blood 

I 879 milligrams per 100 cubic centimetres of blood 


June 17 and succeeding dajs there was no glycosuria 

Her next attack began on September 27. 1928 There was again a large amount of 
sugar in the urine with considerable acetone and diacetic acid The sugar persisted for 
’*'Ax'x\ts OF Surgery, Juh, 1929 
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four da3S, although the acid bodies disappeared in two davs Her blood sugar on 
September 28, 1928, \\as 198 

Fecal examinations made during the attacks showed large amounts of mucus and 
many undigested starch cells There were no other evidences of pancreatic insufficienci. 
Lost twenty-five pounds during two and one-half j’ears 

February 13, the abdomen was opened Adhesions were freed between the gall- 
bladder and the duodenum The colon was displaced downward and the duodenum 
mobilized The duodenum and head of pancreas were then lifted mesially like a trap- 
door The diverticulum was then identified closely opposed to the posterior aspect of 
the head of the pancreas It was collapsed but measured about two inches in diameter 
It was, of course, retroperitoneal Four or five large thin-walled veins laj on its surface 
These were ligated and divided The sac then readily dissected free Its wall was ver^ 
thin, its neck two centimetres in diameter was situated at the lower part of the mesial 



Tig 12 — (Case XII) Large diverticulum of Tie 13 — Same case showing retention in 
duodenum duerticulum 


aspect of the descending duodenum The diverticulum was excised a short distance from 
the duodenum The orifice was repaired transverseh with three rows of chromic gut 
Extreme care and thoroughness were necessary on account of the inaccessibility and the 
retroperitoneal position When the repair was completed it was felt that the lumen of 
the duodenum was so much encroached upon that obstruction might occur Therefore a 
posterior gastrojejunostomy vas done The wound was closed without drainage 

Post-operative course entirelj smooth Patient discharged twenty-one days after 
operation She has had no further complaints, eats everything, general health good No 
sugar has been noted in the urine February 3, 1929, blood sugar 125 milligrams per 
100 cubic centimetres of blood 

This case is of interest, first, on account of the unusual situation of a large diverticu- 
lum (Figs 12 and 13) It laj’' posterior to the head of the pancreas Second, because 
of the peculiar sjmptoms, notably periodic attacks of vomiting with hj perglj ciemia and 
gljcosuria presumablj due to pressure by the dilated diverticulum upon the pancreas or 
its duct Third, these disturbances were cured by operation 
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Discussion — Dr Walter L Niles remarked that these cases are often overlooked 
because the rontgenologists generally do not center very much attention on the small 
intestine beyond the duodenal bulb The condition requires a certain amount of 
looking for 

Doctor Pool spoke of fluoroscop}' as being important It is very much more helpful 
than are X-raj films One may take a great many films and not get a single satisfactory 
delineation of the terminal duodenum The fluoroscopical examination is essential to 
the recognition of these cases 

About half of them have severe attacks of pain that are sometimes mistaken for 
( more serious conditions, like cholecvstitis One joung woman regarding whom Doctor 
iPool just reported was taken to a hospital with a suspicion of acute intestinal obstruction 

With congenital high fixation of the duodenum, the sjmptoms usually can be traced 
back to infancy and childhood In these cases of chronic duodenal stasis the symptoms 
usually do not begin until later in life and sometimes not until quite late He recently 
sayv a yvoman of fifty-eight yvho had suffered from symptoms only during one year She 
had a yvell-marked dilation of the duodenum with stasis Probably the condition had 
been there, at least to a certain degree, for a good many j ears, but oyving to exceptional!} 
good health and muscular tone she had suffered no symptoms Recentl} she had been 
subjected to unusual nervous strains, she had developed symptoms It is very possible 
that yyith improvement in her nervous condition and her general phvsical condition she 
may again regain her compensation At fifty-eight she is probably less likely to do so 
than if she were younger 

One other point regarding symptoms, and that is that thev usuall} come on verj 
quickly after meals, not infrequently while the patients are still eating Sometimes they 
sa} they feel as if there is a lot of gas in the stomach and they yvish the} could belch it 
but they are unable to A y^er} pronounced and striking feature of all of these chronic 
cases IS the ps}chic state The psychoneurosis is profound m every one, and that, of 
course, complicates the picture a great deal and also makes decisions regarding the 
proper treatment more difficult The yvhole picture is often attributed to a neurosis 
The} may have had several operations already and one naturallv hesitates to advise 
another fearing the result of added ps}chic trauma Hoyy’ever, it should be done yvith 
the understanding that it is onl} the first step in their reconstruction and that subsequently 
they may, and probabl} yvill, demand psychic reeducation 

Doctor Pool spoke of a temporary functional disturbance of the duodenum Doctor 
Niles yvas sure that it occurs He had seen it demonstrated by the fluoroscope in quite 
a number of patients yvho had recently suffered illness or prolonged strain A great 
many of those clear up, that is, they regain their compensation yvith the restoration of 
their nerye tone and general nutrition 

These patients generally present a picture of asthenia or h}posthenia One thinks 
of them as enteroptotic types We hayx come to feel more and more that the classifica- 
tion depends on the state of nutrition For instance, in some of those operated on, yvheii 
the} haye gamed a good deal of yveight the} no longer present a picture of h}posthenia 

It IS true that a great majorit} of these patients respond fairl} yvell to medical 
treatment, yyhich natural!} consists in gning them a bland diet, small meals, often 
repeated, perhaps a period of rest in bed, certainly rest after meals, possibly hot applica- 
tions, and sedative measures to relieve the irritability of the duodenum There does 
remain, neyertheless, a group yyhich, in his experience, has been about one-third, yvho 
are not relieyed and require surger} 
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duodeno-jejunostomy 

His personal experience was limited to six cases in which the results had been good 
invariably He felt, therefore, that in properly selected cases operation for relief of this 
condition was one of the most satisfactory ones in surgery It is obvious that these 
cases require very careful study and they need the combined interest of the surgeon, the 
internist and an intelligent rontgenologist 

Dr George W Crile (Qeveland, Ohio) said that they now have a series of 209 
cases of duodenal stasis to report from the Cleveland Qinic In all of these cases the 
diagnosis was made by the X-ray department Out of that number, twenty-one have been 
sub%cted to exactly the same operation that Doctor Pool has so well described Of this 
group, improvement was noted in ten cases, and in four cases there was no improve- 
ment Seven cases could not be traced This brief statement he made merely as a 
basis for discussion 

He had only two points to add to the experience reported by Doctor Pool and 
Doctor Niles First, in their series, the patients who were not improved practically all 
belonged to the group who have what is called by the internist a constitutional inferiority 
complex In these cases, the patients never have felt well Such patients do not improve 
The second point he wished to make is that the fluoroscopical examination is the 
important thing The reason why they had had such a large series of cases of duodenal 
stasis reported by the X-ray department is that a long time ago one of his first patients 
who had stasis of the duodenum and migraine showed such striking results From that 
time on they subjected their cases of migraine to fluoroscopical examination to see 
whether or not it was associated with obstruction at the duodenum It is extraordinarily 
striking, when one gets the right diagnosis, to see how promptly migraine is relieved by 
the simple operation described by Doctor Pool 

In their cases, one out of ten patients was subjected to operation There were quite 
a few cases m which they got no valid improvement, most of them being among the 
cases of constitutional inferiority 

Finallv he emphasized the point that it is well worth while as a routine measure in 
cases of migraine to make a fluoroscopical examination of the duodenum 

Dr Allex O Whipple (New York City) called attention to one phase of this 
subject which had not been sufficiently noted m the cases having duodenal stasis In 
some thirt}'-two to thirt} -four cases of duodenal stasis that have been studied largely as 
a result of Doctor Golden’s interest in the fluoroscopy of the duodenum, they had found 
nine cases of this anomaly the normal curve of the duodenum has shown a reversal in 
these nine cases , instead of the normal curve to the left, a curve to the right is given 
Two of these cases have been operated upon and have been observed carefully The 
duodenum has been noted to pass behind the pylorus and the pancreas, emerging at a 
variable position as the duodenal jejunal junction In these nine anomalies a marked 
stasis had been noted in five , two of these have been operated upon and both patients 
have given excellent results In the two cases m which operation had to be done a 
duodeno-jejunostomj was done A very definite angulation was found in the area pos- 
terior to the passage of the terminal duodenum behind the pancreas and the stomach 
Unless these cases are carefully studied by fluoroscopy they will not all show in the 
X raj bj anj means In tw^o of the cases, in fact, the films that w^ere taken subsequently 
did not show' on the film and it w'as onlj by subsequent studies that the outline of this 
reiersed curve was noted both in fluoroscopj' and in the film 

Frffmax’ (Denier, Colo) called attention to a congenital anomaly of 
tie uo enum which has been the cause of the majontj'' of instances of duodenal obstruc- 
kon w iici le lad seen, and which he had described in an article wmitten in 1920 (Surg, 
jnec, an st , p 454, IMaj, 1920) The anomalj just spoken of by the previous 
spea er IS o course of importance, but the one to which he now referred w’as different 
It is a hangoier from fetal life He had encountered it a number of times 

617 



POOL. NILES AND MARTIN 


The duodenum normally passes behind the mesentery of the transverse colon to the 
duodeno-jejunal angle, where it is hung up by the jejunal fold, so-called In this par- 
ticular anomaly, which will be found quite frequentlj if one looks for it, instead of 
passing immediately to the left the duodenum drops directly down toward the pelvis 
underneath the colon, forming a long pendulous loop with a mesenterj of its own It is 
thus loose and dangles within the abdominal cavity, but alwavs it is fastened up to the 
normal position of the jejunal fold, at the duodeno-jejunal angle, near the root of the 
mesentery of the transverse colon Being hung up in this way, like a soft rubber tube 
over a nail, it becomes kinked and, in addition, twisted to a certain extent upon its axis, 
thus adding to the obstruction 

There are two ways of remedjmg this obstruction surgicallj One is by duodeno- 
jejunostomy, so well emphasized bj' Doctor Pool The other is to divide the adhesions 
constituting the jejunal fold, at the duodeno-jejunal junction, vv'hich is usually not diffi- 
cult unless the patient is too fat This often leaves a large, raw surface which can readilv 
be cov'ered with peritoneum Such an operation is devoid of danger if one is at all 
careful of the surrounding structures It answers the purpose just as well as an entero- 
anastomosis and may be preferable because it not only' relieves the obstruction bv 
straightening out the duodeno-jejunal angle, but it does this without opening the bowel 
or leaving any excluded portions to give trouble later on 

Dr Eugene H Pool (New York City) said of course these cases hav'e to be verv 
carefully selected Cases of constitutional deficiencies should not be operated upon for 
this or anything else except in emergencies 

Duodeno-jej unostomy for an obstruction higher than the transverse portion of 
duodenum is, of course, contra-indicated 

The anastomosis will not be effective if the obstruction is in the second portion of 
the duodenum Duval has devised an operation which he calls a gastro-pyloro-duodeno- 
jej unostomy, to dram the upper part of the duodenum, pylorus and stomach It has been 
done by Duval and his associates about a hundred times It seems a bizarre procedure 
but IS worth bearing m mind if one encounters a sharp obstruction in the lower part of the 
descending portion of the duodenum which, very' occasionally, occurs as a result of a low 
duodenal ulcer He had seen one such case 
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A STUDY OP 200 SURGICAL CASES 
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In the ten-year period extending fiom 1922 through I 93 ^> 75 ^ patients 
were treated in the New Oi leans Charity Hospital for carcinoma of the 
stomach, with a hospital mortality of 245, or 32 3 per cent Nearly three- 
quarters of these patients, 533, or 70 3 per cent . were not treated surgically, 
chiefly because they were far beyond the leach of surgery, and 148 of them 
died in the hospital, a moitahty of 277 per cent Of the 275 patients who 
were operated on, ninety-seven died in the hospital, a mortality of 43 per 
cent That 15 per cent difference in the death rates could be used by those 
pel sons, professional and lay alike, who are not surgically minded, as an 
aigument against the performance of feuigery for this disease, but it would 
not be a fair argument I do not know how many of the 128 men and women 
who left the hospital alive aftei operation aie still alive, but I suspect it is 
only a negligible number, foi only a negligible number had the sort of surgery 
from which any hope of cure could ever be expected But I do know that if the 
diagnosis of caicinoma of the stomach were correct, as the hospital mortality 
of 27 7 pel cent proved it to be in 148 cases, at least, then none of the 3B5 
men and women who left the hospital without surgery can possibly be alive 
now They did not die within the walls of this century-old institution that 
has shelteied and succored so many in their last hours, but without exception 
as they went forth fiom its doors, in no better condition than when they 
enteied them, they cained the candle of death in their hands and on their faces 
the seal of death was set Surgery may achieve little in this disease, but with- 
out surgery thei e can be no salvation 

Of gastiic carcinoma there is little new to write, but that does not mean 
that of gastiic caicinoma much should not be written Only by ceaseless 
study, only by unremitting effoit, can we hope to increase our salvage — it is 
hteiall)^ a saving fiom shipwieck — m this most tragic of all diseases We 
make no apology, theiefore, for presenting to this Society an analysis o'f 
caicinoma of the stomach which is based on the last 200 surgical cases done at 
Chanty Hospital We have studied these cases clinically rather than statis- 
tically, 111 an endeavoi to find out, so far as we could from the records, ivhy 
iimety of the patients died within the hospital, and why, of the no who went 
out alive, onl)’’ sixteen could possibly hope to be permanently cured 

Fiom every standpoint this is a perfectly fair analysis Racially, the 
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incidence and the mortality are strikingly alike loi white patients with fort}- 
six deaths, ninety-nine Negro patients with foity-foui deaths While the 
percentage of males, 172, or 86 per cent, is rather higher than is usuallv 
reported, the predominance of the disease m men is unquestioned Although 
more than three-quarters of the operations were done by ten surgeons the 
200 cases were distributed among thirt)''-one surgeons, and that again, is as 
It should be in such a study, foi it is as it would be 111 practice The argument 
IS perfectly sound that gastric surgery should be done only by surgeons 
trained and experienced m that particular work, but actually we all know that 
gastric surgery, and every other variety of surgery, for that matter, is most 
often done by surgeons of average experience 01 small experience or no ex- 
perience so long as patients are willing to be operated on b}" surgeons of all 
grades of competence and incompetence, just so long must the results of all 
surgeons be figured in the statistics Finally, this is caicmoma of the stomach 
as it IS really seen This is carcinoma of the stomach as it most often reveals 
itself to the surgeon not in a selected group of patients with a relatively 
high percentage of operability and a correspondingly brilliant peicentage of 
cures, but in the patients who seek us and our aid just before the curtain 
falls Because it is the material of a general hospital, it is material that 
represents the general population, and so it is the true tragedy of cancer 

One of the first points that impressed us as we surveyed these cases was 
the age of the patients The age limits were twenty-one to seventy-nine 
with the highest incidence 38 5 per cent . m the sixth decade, and the next 
highest, 25 5 per cent , in the fifth That is what we have been taught and 
what we would expect But it is highly significant that three patients were 
under thirty-years, the youngest being twenty-one, and that fourteen others 
were under forty, which means that 8 5 per cent were well below even the 
lowest limit usually set as the boundary of the cancer age Alvarez^ has 
made the statement that one out of every nine persons with carcinoma of the 
stomach is under forty-five, but in this series approximately one out of every 
nine was under forty Is not the overlooking of just such facts as these 
one of the causes of the terrific mortality we are attempting to analyze^ It 
is quite true that the younger the patient with gastric sjnnptoms the less 
likely IS his disease to be malignant, but it is also true that m medicine, no 
less than in life, the proportion of probable error is always far higher than 
is realized, and the possibility of cancer therefore, must ever be borne in 
mind, regardless of age limits, regardless of the law of averages Par- 
ticularly should the possibility of cancer be borne in mind befoie the facile 
diagnosis of benign disease is made and the patient is treated by non-surgical 
measures 

We next investigated these patients fiom the standpoint of the duration 
of their symptoms, and we found that seventeen had been aware of their 
illness for less than a month and 108 for less than six months, the mortality 
for the w'hole group being 47 5 per cent To a certain extent, w'e presume, 
the stories can be discounted Perhaps the^ w^ere told inaccurately, perhaps 
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they were lecoided carelessly, perhaps the symptoms had actually lasted 
much longer but were realized only for that length of time because sensibility 
was leally decreased and the threshold of pam was really increased The 
leahzation of the symptoms, however, is the patient’s reason for medical 
consultation, and the fact stands that m one half of the patients in the 
senes that realization was of very shoit duration, although the inheient 
gravity of the disease, the iiiioads it had already made, are indubitably proved 
by the death rate But at the other extieme, twenty-one of the patients, 
nearly lO per cent , told a story of symptoms which had lasted from five to 
thiity years Some of these people had sought no medical advice until they 
sought hospital admission, and the responsibility for that delay does not lie 
at the door of the medical profession, but many of them had been treated 
medically, on vague diagnoses or none at all, for varying peiiods of time 
before their admission, and in those cases the responsibility for the delay is 
clear and plain Moreover, aside from that consideration, how is one to 
leconcile the 'facts of a disease m which the duration of symptoms may be 
anywhere from two weeks to thirty years 

A statistical analysis of symptoms is in oui opinion never satisfactory, 
and therefore we have not attempted it, but we airive at the definite im- 
])iession of ceitain symptom groups as we review these histones We note 
a group 111 which the symptoms are ushered in abruptly, frequently by a 
dietary indiscretion, fiom which, perhaps, there is never full digestive 
recovery We note a group in which the symptoms date from a previous, 
appaiently uni elated illness, from which recovery is slow and the weakness 
and malaise of which tend to linger One such patient, for instance, had 
had a full-term dehveiy a month before she was hospitalized for the gastric 
carcinoma from which she died , her symptoms had been masked by the events 
of her gestation and did not manifest themselves independently until after 
hei delivery 

We note a gioup m which the first symptom, if we can trust the story 
IS hasmatemesis, and another group in which vomiting of the coffee-grounds 
type is the outstanding featuie We note a group, a rathei large group, m 
which the symptoms are vague and undetermined These individuals have 
ceased to enjoy life They suffer from malaise, they lack strength, they 
have lost weight, the) do not care foi their food, they prefer not to eat it, 
they aie constipated ivhen they have never been constipated before, their 
whole mental and physical outlook has been changed Digestive symptoms 
are a late development , sometimes they manifest themselves only as the end 
diaws neai A surpiismg number of patients in this group entered the 
hospital actuall}'^ unaivare that their illness had anything to do with the gastro- 
intestinal tract 

Then there is the group m which, on a basis of previously sound and 
previously robust health digestive S3miptoms are superimposed At first 
there is epigastric discomfort ivhich is unrelated to food then there is definite 
pain which is inci eased by food At first there is merely nausea or the 
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regurgitation of mucus, then there is vomiting, and much later there is the 
vomiting of food which 'has been eaten hours or even days before In some 
of the patients m this group the diagnosis of gall-bladder disease was cer- 
tainly warranted, at least in the beginning, for their first indigestion was 
definitely qualitative If they ate certain kinds of food they knew they 
would suffer for it, and so, very sensibly, they regulated their diet by the 
' trial and error method, until eventually they found out what they could eat 
safely, even though sometimes it amounted to little more than liquids 

All of these patients were proved by operation, and many of them by 
autopsy also, to be suffering from carcinoma of the stomach, and yet m the 
200 cases there are almost a dozen different clinical syndromes Their 
symptoms, considered individually, could mean anything or nothing, but 
the single symptom is never comparable in importance to the symptom group, 
or to the person m whom it arises There is not a case m the series in which, 
m the light of what happened later, the diagnosis could not have been made 
if the patient had consulted the physician promptly and if the physician had 
considered his patient as an individual suffering from an individual illness 
instead of endeavoring to thrust him and his symptoms into a ready-made 
diagnostic groove If we emerged from this study with no other idea, we 
did gather from it that' the only safe mode of medical practice is to consider 
every patient as an exception to the rule, on the ground, as Gordon® puts it, 
that while averages are quite true of the population at large, they are entirely 
untrue of the patient as an individual Granted that m some cases early 
symptoms seem to be lacking, m the majority of cases the trail is there, the 
physician simply fails to find it, or having found it, fails to follow it, because 
it IS not a broad and straight highway We behave, therefore, that from the 
standpoint of diagnosis the best aid is a carefully taken history, a history 
which IS secured only by patient and persistent questioning, and which takes 
note, as Moynihan^'* says, of the earliest departure from health of which the 
individual has knowledge rather than of the symptom complex which now 
occupies his attention 

One group of patients we haA'^e purposely reserved’ for discussion until 
this point, for their introduction is ahvays the signal for the bursting of a 
storm We read these histones with particular care We charged ourselves 
sternly against bias and preconceptions In our endeavor not to be preju- 
diced we literally leaned over backward, and Ave discarded many cases Avhich 
other observers, Ave feel sure, Avould haA'^e included But Avith all these pre- 
cautions and all these exceptions AA^e still found that 25 per cent of these 
patients gaA’^e a peifectly typical, perfect!)' definite story of gastric ulcer 
That they all had ulcers is, of course, unthinkable, and Ave do not claim it, 
but that they told ulcer histones Ave do contend, and that some tA\'enty-nine of 
the fifty, at least, AA'ere treated for ulcers their records clearly prove 

We set up specific criteria for our classification We required symptoms 
of more or less long-standing, in tAventy-one cases they had lasted tAVO years 
or more, and in fifteen cases they had lasted more than five, A\diich is AV'ell 
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beyond the period untreated cancer patients could be expected to live We 
required that the epigastric discomfort definitely be related to food, and that 
It be relieved by the taking of food and alkalis and by the institution and 
maintenance of a bland diet And we required also intervals of remission, 
for m such remissions, in our opinion, lies the chief difference between the 
ulcer history that is provoked by an ulcer and the ulcer history that be 
tokens cancer 

We admit that we concerned ourselves purely with clinical data, 'for we 
share Moymhan’s^^ opinion of the value of that sort of evidence when it is 
rightly acquired and honestly assessed ' We believe, also, that the clinical 
aspect IS far more important than the pathological, and it therefore does not 
change our opinion to find the surgeons m the operating room and the 
pathologists in the laboratory and in the autopsy room reporting that only 
thirteen cases of the 200 manifest the association of ulcer and cancer We 
agree ivith Moymhaii again, that at the operating table and in the post-mortem 
room the evidence of the ulcer is frequently obliterated, and that “not all the 
palimpsests can be deciphered ” 

The pathologists question the superimposition of carcinoma upon ulcei 
or the}'- deny the transition from ulcer to carcinoma, whichever way you may 
choose to regard it, and academically their position is probably unassailable 
though personally we cannot comprehend why chronic irritation within the 
stomach should not have precisely the same effect that chronic irritation 
anywhere else would have That, however, is not the point at issue, any 
more than the point at issue is the one over which controversy so often and 
so mistakenly rages, the percentage of cases in which carcinoma is associated 
with ulcer or is superimposed upon it or develops from it ’ The point at 
issue, and it is a purely clinical point, is that some patients with a definite 
ulcer history, with a radiological diagnosis of ulcer, with laboratory findings 
typical of ulcer, with all the clinical and scientific evidence in favor of ulcer, 
prove the utter unreliability and worthlessness of that evidence by dying of 
cancer When or where or how the malignancy originated may interest the 
pathologist, but it is not of the smallest interest to the clinician who made the 
mistake and to the patient who paid with his life for the error ' Fourteen 
of the twenty-nine patients in this group who were treated medically for a 
supposed ulcer died in the hospital, and in not a single one of the remaining 
cases could resection be done, which means that the other fifteen patients 
were just as clearly doomed to death This senes, and every similar reported 
series, makes one fact very clear that the differentiation between gastric 
ulcer and gastric cancer is impossible by any known means short of surgical 
exploration and it is not always easy or always possible then — and that one 
of the chief factors in the mortality of carcinoma of the stomach is the 
medical treatment of supposed peptic ulcer, particularly when, as so often 
happens, the medical treatment is temporarily successful 

Almost the only thing common to the majority of these patients was a 
marked loss of weight, a loss that is always more pronounced Tn gastric 
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carcinoma than in aii}^ other disease which gives rise to gastric syinptonis 
Only twenty-six patients were described as well-nourished, though an ap- 
pearance of health is, of course, not incompatible with a wide dissemination 
of the disease One hundred fifty-nine patients, or 79 5 per cent , had 
suffered a loss of weight ranging from ten or fifteen pounds m many patients, 
to fifty pounds in 'two patients, both of whom died, and seventy-five pounds 
in one who, surprisingly enough, left the hospital alive The terms emacia- 
tion and dehydration appear on these charts with monotonous frequency, 
and it IS only 'too easy to picture from them the ashen-faced, sunken-eyed, 
pmch-nosed old men who represent the disease as it is usually seen in hos- 
pitals and as it should never be exhibited to students and to young physicians, 
except as a terrible warning 

Eight of the patients 'were jaundiced, of whom three died, for jaundice is 
a late sign and an ominous one In eighty-five patients, thirty-eight of whom 
died, a definite mass could be made out In only five cases, three of them 
fatalities, was Virchow’s node palpable, probably, we surmise, because it was 
not looked for oftener In not a single case was metastasis to the rectal shelf 
noted pre-operatively, and it is mentioned in only a few of the operative 
records This metastasis, which m our opinion is often the deciding factor in 
the debate over operability, is for some reason mentioned only rarely in the 
literature, and it is not surprising that both histones and operative lecords 
should have ignored it also 

It required no particular degree of astuteness to make the diagnosis in 
most of these cases , as happens only too often in malignant disease, it was 
so clear-cut that it carried with it the inevitable corollary of the improbability 
of cure But the usual means of confirmation were natuially employed The 
X-ray, the most certain of all diagnostic aids, was employed in 165 cases, 
being omitted only when operation had to be done without delay for hsemor- 
rhage and acute obstruction, ‘or when the diagnosis was so evident and the 
indication for some sort of palliative procedure was so plain that the patient 
was not put to the added discomfort and inconvenience of a barium meal In 
SIX cases it was negative, in seven it was incorrect — it is cuiious that only 
once was the diagnosis of gastric ulcer suggested — and in 92 per cent it was 
positive 

We pause at this point to emphasize the limitations and the actual dangers 
of the X-ray when it is used as anything more than a confirmation of clinical 
suspicion Naturally, the more advanced is the disease, the higher is the 
percentage of correct diagnoses and the less necessary is the aid of the radiolo- 
gist — we write, as did Alvarez,- not in malice but in humility But it does 
not follow that the radiologist is at fault because he does not detect the earl) 
case The tumor may be so located that it cannot be seen It may be so 
small that it is not demonstrable There may be no infiltration of the muscu- 
lar coat, and the evidence of the arrested jienstaltic wave which is generall) 
regarded as the earliest radiological sign, may be entirely lacking in repeated 
examinations in all positions The fact that X-ray study is negative is no 
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proof against the existence of a neoplasm, it was negative, as we have already 

pointed out, in six instances in this series 

The chief objection to the X-ray as a method of diagnosis is the clinician s 

increasing habit of letting it do his thinking for him, and of guiding his 
procedure by what it does and does not reveal We question whether a deci- 
sion as to operabiht)’ should ever be made on the basis of the X-ray findings 
alone They are as IMoore^^ points out, of great value m determining the 
location of the tumor, of doubtful value m demonstrating fixation, and 
practically never of value in revealing metastases, upon the existence of which 
depends the decision as to whether and how operation should be done As a 
matter of fact, the X-ray should always be used with safeguards and with 
reservations Its eye, as Golob" well puts it, is never analytical, and the 
tendency of physicians generally to let it halt further investigation when the 
report is negative makes one wonder, on occasions, whether it might not be 
well to invoke it as a last resort rather than as a first aid 

Upon other laboratory investigations we set varying values The pres- 
ence of occult blood, either in the gastric contents or m the stools, is a definite 
indication of ulceration, but is of no value in demonstrating where the ulcera- 
tion IS located or of uhat variety it is We agree with those observers who 
claim that gastric analysis is of small help in the early case, in which it is 
most needed, though it is usually perfectly characteristic in the late case, in 
which the diagnosis needs only confirmation, if that It was done m 104 
cases 111 this series, ninety-seven of which exhibited a hypoacidity with a 
hypochlorhydna or an achlorhydria, but those findings are typical of many 
other diseases, while a certain school holds, perhaps, with reason that achylia 
IS an antecedent of gastric carcinoma rather than a consequence 

Ihe aiijemia of carcinoma of the stomach is an established fact and it is 
granted that it may be of so profound a degree as to mimic pernicious 
anaemia, MoynihaiT'^ suggests that in doubtful cases it be differentiated 
fiom it by the therapeutic test of the Murphy-Minot diet, to which primary 
anaemia responds brilliantly but secondary anaemia poorly if at all In this 
series, in some 75 pei cent of the patients, the anaemia was more or less 
marked, sometimes running as low as 1,200,000 red cells and 30 per cent 
haemoglobin, even uithout the factor of haemorrhage to explain it, but we 
found, as did other observers, no constant relation between the degree of 
anaemia and the stage of operability 

Leucocytosis, never to a very marked degree we found in some 15 per 
cent of the cases not a surprising finding in view of the infection frequently 
associated with advanced carcinoma It is rather surprising, however, to find 
some 20 pel cent of the patients whose blood was studied suffering from a 
leucopema sometimes as low as 2,500 Are we to interpret this fall in the 
^^hlte cells as eiidence of the degree to which this disease reduces the resist- 
ance ot the host? The percentage of renal disease v%hich naturally has noth- 
g o c o w It 1 the malignant process as shown by a reduced phenolsul- 
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phonpthalein output and an increased retention of non-protein nitrogen, was 
about what would be expected in a group of patients within these age limits 

Looking at these histones in retrospect, we gather from them that there 
IS no symptom that is always present, and likewise none that may not some- 
times be absent We gather from them that diagnostic difficulties increase 
in exact proportion to the promptness with which patients seek medical aid, 
for the early symptoms, while they are important m the aggregate and 
eventually, are insignificant and misleading mdividuallv and presently We 
gather that digestive distress, which would seem logically to be the cardinal 
S3miptom of a disease located in the stomach, may be entirely absent, and if 
present, may be no more characteristic of carcinoma than of any other disease 
with gastric manifestations 

Since theie is clearly no specific laboratory test, chemical, serological or 
mici oscopical, upon which reliance can be placed, and since the very excel- 
lence of modern laboiatory methods introduces the danger of overlooking 
even moie valuable subjective and objective evidence, we are driven back to 
purely clinical considerations W^e gather from these histones that there is 
just one plan of diagnosis that is even reasonably safe to regard as cancer 
any indigestion, with or without symptoms, which appears after middle life, 
acutely or insidiously, m a previously well person , to regard as cancer any 
acute digestive disturbances within this period which are superimposed upon 
chronic digestive disturbances and which do not lespond promptly and per- 
manently to routine measures which have heretofore been successful, to 
regard as cancer, or as highly suspicious of it, such vague general symptoms 
as fatigue, malaise, mental indiflfei ence, insomnia and loss of weight, even 
though associated gastric distuibances are entirely lacking, to continue to 
legard as cancer any one of these clinical syndromes until it is proved beyond 
shadow of doubt not to be cancer, to make the diagnosis with the aid of 
auxiliary methods but never on the basis of them , and, finally and most 
important, to resoit without delay to exploratory laparotomy if the diagnosis 
cannot be made positively without it 

Even when these rules are sedulously obeyed, there will still be errors 
of diagnosis, but perhaps there will be fewer tragedies due to delay Why 
patients do not consult physicians with more promptness is an unsolved 
mystery The group which fears cancer too much or surgery too much to 
investigate symptoms that crj’- aloud for investigation is beyond comprehen- 
sion but it must be reckoned with Another group consists of the patients 
who, having suffeied from digestive distress over a long period of time, 
do not recognize the significant change in the character of their symptoms 
There is the group we have already spoken of, who are either unusuallv 
stoical or ha\e an unusually high thieshold of pain and so w'ho aie honestly 
unaware of their symptoms until their disease is far advanced Finally, 
as McVicar and Daly point out, the typical carcinoma age is the age in wdiich 
certain discomforts due to involuntar}'^ degeneration focal infection and 
similar causes are to be expected, and are ignoied b) the breadwinner of the 
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family who must mamtam his place m the competitive struggle, a reason that 
IS even more tragically true in this day than it was when the lines were fiist 
written 

But the patient is not always to blame In this particular series there 
were very few cases m which, at least when hospital admission was sought, 
the diagnosis was not evident with ghastly clarity, and the delay until opera- 
tion was never very great It was sometimes longei than it should have been 
because the mechanism of hospital consultations sometimes moves slowly, 
but there were few instances in which it was not relatively prompt But before 
admission, as we have already pointed out, at least some physicians delayed 
and temporized, and their number, had the records been written more care- 
fully, would undoubtedly be gieatly increased, for m every reported series 
the same errors have been made In the senes reported by Saltzstem and 
Sandweiss,^’^ for instance, some patients had had medical treatment for an 
average of eight and one-half months Oughterson^^ mentions one man who 
had been seen by twelve physicians over a period of two years Surely if 
the medical man, or the surgeon, for that matter, cannot put an exact name 
to a disease, he can at least carry always in mind the thought of malignancy, 
and he can lefiain from any advice and any treatment that does not involve 
surgical exploration Cole® mentions, with a very high degree of scorn, the 
loutme wording of the X-ray reports of a decade or two ago “This patient 
has a filling defect, the exact nature of which can be determined only by 
surgical exploration,” but his scorn is out of place, it would profit a great 
many patients today if their X-ray reports earned the same explicit state- 
ment and the same implied warning, and if medical men generally paid heed 
to the admonition 

Of the 758 patients admitted to the hospital during the ten-year period 
we took as the staiting point for our investigation, a few refused surgery, but 
the majoiity of the 533 medical cases were medical because they were obvi- 
ously beyond the reach of surgery, 277 per cent of them proved that 
piomptly and conclusively by their deaths During that period, m other 
MOids, less than 30 per cent of the patients with carcinoma of the stomach 
could be considered as candidates for surgery of any sort Now, taking as 
typical the 200 cases we studied m detail, it is apparent that the majority of 
those who were operated on were considered as surgical risks of any sort 
only by the most generous application of surgical indications The mortality 
of ninety, or 45 per cent , proves that very clearly, as does the division of 
the cases gastiectomy, the only procedure which offers the faintest possibility 
of cure, could be done m only thirty-five cases, 17 5 per cent of the series, 
nhile in fifty-six cases, or 28 per cent . the abdomen was closed as soon as it 
was opened, for any sort of surgery was hopeless 

To consider the figures in detail, 175 per cent of the patients were 
submitted to gastrectomy, with an immediate mortality of 51 4 per cent , as 
compared with 43 75 per cent in the senes reported by St John,^® 52 6 per 
cent m the series reported by Oughterson,^® and 40 3 per cent and 64 per 
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cent in two senes collected by Saltzstein and Sandweiss On Balfour’s'* 
report of a lo per cent mortality in 200 cases we shall comment later 
Eighty-three patients, or 41 5 per cent , were submitted to gastroenterostomy, 
and the mortality was 43 6 per cent , as compared with 26 6 per cent (explora- 
tion IS probably included) m St John’s series, 283 pei cent m Oughterson’s 
series, and 66 per cent m Saltzstein and Sandweiss’^’^ senes Fifty-six 
patients were submitted to exploration, and the mortality was 30 4 per cent , 
as compared with 21 7 per cent m Oughterson’s series, and 586 per cent in 
Saltzstein and Sandweiss’ series Twenty-one patients, or 10 5 per cent , 
were submitted to gastrostomy or jejunostomy, and the mortality of nearly 
81 per cent needs neither comparison nor explanation, for all of the opera- 
tions were done upon patients who were either frankly moribund or were in 
the last stages of their disease, but for whom some attempt at relief seemed 
imperative 

This IS an appalling record from ever}'^ standpoint, but our own figures 
and the figures of other series reported on the same basis bear a striking simi- 
larity We would emphasize again that the reports from such institutions 
as The Mayo Clinic and by such surgeons as Balfour are m no way repre- 
sentative of the general run of material or of the general results of surgery 
They represent an ideal to be striven for, but we stultify oui selves if we say 
that it IS likely to be soon attained A seaich of the literature shows that 
statistics compiled from and based on the general population and on the 
population of general hospitals are invariably tragic figures Resection, 
speaking categorically, is seldom possible m more than 8 per cent of all 
cases, and the prospect of cure is immediately cut m half by an operative 
mortality of at least 50 per cent That means that ninety-six out of every 
100 patients are today doomed to death from the outset of their disease 
Furthermore, while surgical exploration for purposes of inquiry, as Moyni- 
han very correctl}’’ says, has scarcely any mortality in this aseptic era, surgical 
exploration for purposes of inquiry at the first exhibition of symptoms and 
surgical exploration near the end of an illness, m the vain hope that some- 
thing can be done for obviously hopeless disease, are two very different 
considerations, and the mortality of the latter piocedure is inevitably high 

Let us grant freel}" that technical eriors and had judgment and, to be 
quite frank, a certain amount of inexpert surgery, account for part of this 
fearful mortality But it does not account for it all, and the question imme- 
diately arises as to what are the criteria foi surgery under these circum- 
stances, and what is the surgical ethic Clinically, the decision for or against 
operation is made on the general condition of the patient, the estimated extent 
of his local disease and the probable existence of metastases Had those 
considerations been strictly weighed in this series, many of the patients would 
certainly not have been operated on , the}’^ were poor surgical risks, their 
disease was of long standing and the presence of metastases could have been 
assumed But the physician who advises against surgery and the surgeon 
\\ho withholds surger}' take upon themselves a very grave responsibility 
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There is always the chance that the clinical evidence is wrong, always the 
chance, even in the most hopeless-seeming cases, that something can be done 
for comfort, even if nothing can be done for cure 

What should be done when the abdomen is opened is another matter 
Too often nothing is possible, though, if the patient survives the operation, 
a surprising and inexplicable degiee of temporary clinical improvement is 
often noted Gastroenterostomy is rarely indicated unless actual obstruc- 
tion exists or unless the location of the tumor makes it clear that it is likely 
shortly to occur W J Mayo speaks of “the hopeless gastroenterostomy that 
enables the patient to live longer and sufifer more," but that is not altogether 
fair , every surgeon can recall wisely selected patients whose remaining days 
were made more comfortable by this proceduie Gastrostomy and jejunos- 
tomy are frankly operations of despair, the results aie always bad and the 
mortality is always high , they are done upon frankl) dying patients, but at 
that, they have their field Gastrectomy is the ideal operation when it is 
possible, for it is the one form of surger}^ from which any permanent results 
can be expected, but it is only rarely possible It is frequently a wise pro- 
cedure, however, even when the circumstances are not favorable, for the 
mortality is often no higher than the mortality of gastroenterostomy, indeed 
is frequently lower, and if it does succeed it gives a degree of comfort and 
well-being, temporary though it be, that more than compensates for the imme- 
diate risk 

Ninety of these 200 patients died, and in at least half of those ninety cases 
the fatality was frankly attributable to the operation, for it was precipitated 
by shock, by haemorrhage, by peritonitis, or by other definitely surgical com- 
plications We do not doubt, as we have said, that m some cases, at least, 
the surgeon was at fault, though we would emphasize again that very feu 
of these patients were good surgical risks, and that the majority of them 
were very poor risks , it took courage to operate on them at all But all of 
that IS beside the point As far as we are concerned, the mortality, terrifying 
though it be, is justified, for the patients who died were clearly doomed, with 
or without operation 

The surgeon has every reason to reproach himself if for the sake of his 
own fair record, he withholds from doomed men and women their frail 
chance of life He need not reproach himself for his surgical mortality when 
he gives them that chance Without surgery, the death rate m carcinoma 
of the stomach is 100 per cent , and it cannot be too often emphasized that 
ever)' patient saved from death by it is a patient who otherwise would have 
died There is an old Arabian proverb to the effect that he is no physician 
who has not slam many patients, and the surgeon who operates for carcinoma 
of the stomach must remember that often, just as he must rememlier, too, 
what Royster says, that where there is no surgical vision the patients perish 
The duration of life after operation is only one aspect of the question, 
another consideration, and quite as important a consideration, is the freedom 
from pam and suffering uhich surger)' brings to pass and which cannot be 
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reckoned m statistical tables For the patient with carcinoma of the stomach 
IS, as the inscription over the cancer wing of the Middlesex Hospital reads, 
truly the responsibility of the physician “until he is relieved by Art or released 
by Death,” and the surgeon, as Cheever'* says, is truly the agent of relief 
whichever way relief may come 

SuikiMARv — (i) The appalling mortality of carcinoma of the stomach 
warrants a further consideration of the disease 

(2) A clinical anal} sis is made of 200 consecutive surgical cases from 
the recoids of Charity Hospital in New Orleans 

(3) From the standpoint of diagnosis these cases are studied 111 regard to 
age, duration of symptoms, symptom groups and laboratory findings 

(4) The relationship of gastric cancer to gastric ulcer is considered in its 
clinical aspects 

(5) The criteria of safe diagnosis are set down 

(6) The various operative procedures employed are considered from the 
standpoint of mortality 

(7) The conclusion is ai rived at that surgery is justified m carcinoma 
of the stomach, even m apparently hopeless cases, because of the possibilities 
of temporar}^ relief if not of permanent cure 
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Disclssiox' — Dr Frax'K H Lahe'v (Boston, Massachusetts) said it appeared to be 
\erj difficult to arrne at definite conclusions regarding the question of malignancy in 
gastric ulcer The\ ha\e had in their Clinic 172 gastric ulcer patients Of these, ninety- 
two ha\e been accurate!} followed after non-operatne treatment The true test of 
pathological diagnoses is what happens to the patients in }ears to come Of all who 
were diagnosed ulcer not operated upon and carefulh followed up, onl} oue developed 
carcinoma The question of what percentage will de\elop carcinoma and what per- 
centage will not depends to a great extent upon how carefulh they are studied and how' 
accuratel} the} are segregated into ulcer and cancer in these diagnostic examinations 
One can sa} that the danger of malignant degeneration in lesions w'hich simulate or 
are ulcers is as follows 100 per cent, m their experience, of the lesions of the greater 
cunature ha\e pro\en malignant The next lesions which tend most to become malig- 
nant are the pre-p}lonc lesions, and the closer the} are to the pylorus on the gastric 
side the more often the} are malignant Next m danger of malignancy are the posterior 
wall eroding ulcers, and the least liable to be malignant are the alcove lesions on the 
lesser cur\ature 

His experience has been that exploration for the demonstration of malignancy m 
gastric ulcers was disappointing When he found on \isualization of the lesion that he 
had metastasis m the luer with white pearh plaques m the peritoneum, and firm 
glands in the mesenterx, those lesions can usuall} be diagnosed as malignant before 
operation 

On the other hand, when one exposes the hard, calloused chronic gastric ulcers with 
none of these distinguishing features, then one just cannot sa\ w'hether it is malignant 
or not and the operation no longer becomes an exploration One hesitates to close this 
patient with a suspected malignanc}, and resection is done 

He has therefore sought additional help m the demonstration of possible malignancy 
in the border-hne gastric ulcers He thinks the plan which most of the gastroenterologists 
now practice is a ler} laluable one It is particular!} applicable to ulcers on the lesser 
cunature and the prc-p}Ionc ulcers These patients are put to bed on a careful medical 
regime Thc\ are fluoroscoped ever} two or three da}s As long as the lesions tend to 
dimmish in size occult blood disappears from the stool and the s}mptoms are showing 
impro\ ement these patients are not operated upon 

If, howe\er he wishes to safeh segregate the carcinomas from the non-carcinomas, 
the final criterion is that the defect, under this plan of management, must ultimate!} 
disappear and so must all the s}mptoms and blood in the stools If these criteria are 
fulfilled, these lesions will not pro\e malignant, in his experience If the} do not dis- 
appear, or It the} disappear all but a teat-like projection, the} must be submitted to the 
radical procedure of subtotal gastrectom}, since under these conditions the} will pro\e to 
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be either intractable ulcers or inalignancj, and there is no waj of telling then which 
IS w'hich 

Dr J Shelton Horslet (Richmond, Virginia) said that according to a recent 
censua. It is estimated that there are over 120,000 deaths from cancer each ’ear That 
has almost doubled w ithin the last fifteen or sixteen years Of this number, approxiniateh 
one-fourth are cancer of the stomach It seems, then, that with an increasing morbiditi 
and mortalitj like this one cannot emphasize the situation too much 

It IS true as Doctor Maes saAS, that these cases clinically are sub-divided into those 
that have had sjmptoms for some time and those that have not He possibly underrates 
the importance of the laboratory diagnosis By that Doctor Horsley did not mean 
necessarily blood counts or even gastric anahsis, although they help A carefully taken 
X-ray examination by one competent to do it is extremely valuable If there is a gastric 
lesion It puts the responsibilitj upon the practicing phjsician and upon the surgeon at 
the same time 

As to wdien these gastric ulcers become cancerous, it is difficult to tell Holmes, for 
instance, of the Massachusetts General Hospital, has emphasized the fact that even when 
one has the ulcer in the hand one cannot alwaj'S tell whether it is malignant or not 
The ultimate results depend largely upon an early operation, and yet there are some late 
cases, possibly of the colloid type, in which a late operation gives satisfactorj results 
He recalled the case of a woman who had felt a palpable tumor for a >ear before 
she was operated upon The lesion was quite extensive Partial gastrectomj according 
to a modification of Billroth I w'as done She made a satisfactory recovery and died 
three years later with metastasis of the chest There was no clinical symptom of local 
recurrence, but no necropsv w'as done 

One other point is that gastroenterostomy holds, if any, a very limited field in 
cancer of the stomach As Doctor Maes has shown, the mortality is great In cases 
in which the lesion is near the pyloric end of the stomach, even if there are comparativeh 
mild metastases m the liver, partial gastrectomy carried out probably with a local 
amesthesia and with careful preliminary preparation, particularly washing out the 
stomach and giving one-half of i per cent hydrochloric acid for tw'O or three days, will 
not give a very great mortalit> rate The patient will have far more comfort b) 
removing an obstructing septic fungatmg lesion at the pyloric end of the stomach than 
he would after a gastroenterostomj 

Dr Roscoe R Graham (Toronto, Ontario) said that m the management of a 
gastric ulcer one is not so much interested 111 whether the ulcer will become malignant, 
as m determining whether or not it is now malignant In a recent series of cases operated 
upon, he had been able to gam a great deal of information on this point from the site of 
the ulcer In the pjloric antrum on the lesser curvature distal to the mcisura 942 per 

cent of the ulcers were histologicallj malignant Proximal to the mcisura on the lesser 

curv'ature onlv 40 per cent of the ulcers w'ere malignant Thirty-five per cent of the 
high-lving lesser curvature ulcers had an associated hour-glass, which confirms their 
benign character, as the3 must have been present for a verj long time to produce suffi- 
cient scarring to result in an organic hour-glass 

In an analvsis of all the cases of gastric ulceration which came to his surgical ward 
including those which thev were certain were franklj malignant, 76 per cent of the 
total incidence of gastric ulceration were due to malignancj 

He had divided this series into two time periods — the first prior to Januar>, 1927, 
and the second from Januar^ 1927, to June 1932, inclusne In tiie first period, 43 per 
cent of the cases were resected Thirtv -eight per cent of these cases were resected 

with no assurance of cure Five per cent, however, thej felt had an assurance of cure, 

as indicated bv freedom from metastases in the Emphatic glands Since Januarj, 1927, 
tliev had been encouraged to increase their efforts towards resection, and 56 per cent 
were resected during this period Ten per cent showed ver\ minor evidence of Emphatic 
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involvement, which leads them to a hope of chmcal cure This is encouraging Thej 
have increased their efforts in resecting more advanced cases because of the fact that 
with no resection a miserable end awaits the patient, yet the physician is to be encour- 
aged to send such cases for operation earlier, as they have lo per cent with only minor 
lymphatic involvement in this period, as opposed to 5 cent of such cases in the earlier 
group In other words, they have increased their chance of cure m 5 per cent of the 
cases m the second group 

Gastroenterostomy in their hands, with this radical attitude towards doing palliative 
resections m the advanced cases, has been used in a small percentage of instances In 
the cases in which they have carried out a gastroenterostomy, the average duration of 
life has been four and a half months, with probably not more than four or six weeks of 
freedom from distress 

They have had a somewhat different experience from Doctor Lahey, in that they 
have reports from their radiologists stating that ulcers which are ultimately proven to be 
malignant have entirely disappeared under medical care, as far as their presence can be 
determined by radiological examination Therefore it is very important that if they 
have, by non-surgical measures, caused the radiographical evidence of ulcer to disappear, 
such a patient should be brought back, preferably in four and certainly not later than six 
weeks after the ulcer is healed Failure to do so will cause to be overlooked malignant 
ulcer, which will recur within this time 

The recognition of two types of gastric carcinoma is important First, the massive 
type with great bulk and minimum ulceration secondly, the type associated with maxi- 
mum ulceration, minimum bulk, and marked pen-ulcer inflammatory reaction It is in 
this latter group where the radiographical evidence of ulcer may be eliminated by non- 
surgical therapy, because the major factor in the ulceration is the result of the inflam- 
matory reaction around a relatively small carcinoma If an ulcer which has been 
apparently cured recurs within three months, it should be considered as a malignant ulcer, 
and a radical gastric resection carried out 

Dr Howard Lilie\thal (New York City) said he had just a word on recognition 
of metastasis Doctor Maes stated that metastasis could not be discovered until a 
laparotomy was performed There are two ways in which metastasis may be discovered 
before that time One is the discovery of an enlarged subclavian triangle node in the 
Virchow’’s gland He had several times saved patients from laparotomy by removmg a 
carcinomatous gland in this region, having it examined and proven malignant 

Another point is the X-ray examination of the chests of these patients Even a small 
metastasis in the lung can easily be found, much more easily m the lung than m almost 
any other part of the body and this may save the patient from an unnecessary operation 

Dean Lewis (Baltimore, Md ) remarked that the villain in this tragedj is the insidi- 
ous onset and course of the disease Many patients do not know that they have the disease 
until so late that the tumor is inoperable It is still true, as stated many years ago, that 
the carcinoma which receives earl> treatment is the one at the pylorus which causes 
earh pvloric block In other situations the patient ma}' have dyspepsia or some distress 
which he has had before and from w’hich he has recovered spontaneously, or after having 
taken some medicine, patent or otherwnse He had recently operated upon an old colored 
man who said that he had been sick only three weeks He asked him why he had not 
consulted a doctor H.s reph w'as, “Doctor, I haven’t been sick ’’ There w'ere peritoneal 
metastases with free fluid and metastases to the liver In another recent instance he 
had operated upon a man Avith an inoperable carcinoma — inoperable because so adherent 
to the pancreas and the posterior abdominal w'all — and this patient stated definitely that 
he liad his first SMuptoms only three weeks before he consulted his physician 

Doctor Lewis had gnen some thought as to the w'avs wRich might be emplojed to 
increase the operabihts of carcinoma of the stomach and had about come to the con- 
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elusion that to raise the operability much each patient would have to be provided iWjth a 
doctor who would attend him constantly Even then he was sure that there would be a 
high percentage of inoperability The insidious onset and progress of the disease account 
to a large extent for delay Patients don’t visit doctors, as a rule, unless they are sick, 
and one cannot make a diagnosis unless one sees the patient < 

Doctor Maes (closing discussion) said that his paper represented the population of 
a large general hospital as it is viewed in cross section, and it should be interpreted as 
another plea for the early diagnosis of cancer of the stomach ft was time for surjgeons to 
wake up, to rely upon themselves and their clinical facilities more, to depend upon the 
refinements of radiological and laboratorj diagnosis less He was not decrying their 
worth, but he said they should not be the first consideration, nor should they be one’s only 
guides The safest decision is made with the abdomen open, and until one learns to 
operate on suspicion in this disease, and to teach the gastroenterologists and the internists 
to urge operation on suspicion, he shall not reduce its ravages 

Just how poor the present results are is shown by the figures in this paper Only a 
fraction of the 200 patients studied in it had any chance whatsoever of cure, and until 
the entire mode of procedure is revolutionized, they can expect no change in those 
appalling conditions 
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THE TEN-YEAR SURVIVORS OF RADICAL IVIASTECTOMY 
By Frank S jMathews, MD 

OF York, N Y 

A YEAR ago a papeU was presented to this Association containing the 
results of the operative treatment of carcinoma of the breast from 1913 to 
1932 inclusive and it has seemed desirable to present a further study 
restricted to the group of ten-year sunnvors of 1913 to 1923? inclusive In this 
penod of eleven years 115 patients were operated upon or. if incomplete opera- 
tions are excluded, the number is 108 Of these twenty-eight have survived 
for penods of from ten to twenty 3^ears The percentage of survivors of the 
ten-year period is just over 25 and it is interesting to see that the modern 
surgical results of different operators do not depart far from 25 per cent 
for ten-} ear cures 

The surgeon and particularly the friends of the patient wish to know 
at the termination of the operation uhat the outlook is for life and health 
and in this paper ue consider so far as possible the factors bearing on the 
prognosis, based on the work of others and a consideration of these 
twenty-eight cases 

Early Opoaftou — If treatment is neglected, the patients face a mortality 
rate of 100 per cent Hence the sooner treatment is instituted the better the 
prognosis This point needs no elaboration But the practical point really 
IS how are we to get the patients for earlier operation There is considerable 
debate as to whether as a result of the campaign of publicity the patients are 
coming earlier than they did fifteen or twenty }ears ago On this subject 
there is no unanimity' of opinion McCarty'- has discussed this subject, using 
as CMdence the size of the tumors of patients appearing at the clinic now and 
fifteen years ago According to him, accurate measurements show no evi- 
dence that the size of the tumors coming to the clinic is less than 111 former 
years Our ow n impressions are the same based on the percentage of patients 
showing h'mph-node mvohement at the time of operation This seems the 
more remarkable when one compares carcinoma of the breast with some 
other surgical diseases For instance, our operations for acute appendicitis 
are now i erj largelj performed wnthm tw enty-four hours of the appearance 
of symptoms Twenty years ago this was certainly not the case In looking 
o^er the list of thirteen carcinomas of the breast operated on within the 
last }ear^we find that ten of the thirteen show’^ed glandular metastases One 
patient had bilateral carcinoma, another earned the disease during the nine 
months of pregnancy, a third had a -sloughing tumor scarcely suitable for 
pa latne surgeiy , a fourth sought operation when axillary nodes w^ere de- 

ted no tumor hanng been detected m the breast , a fifth had a large tumor 
witi inAohed glands and peau d orange over the grow'th Perhaps twm 
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cases might be spoken of as fairly early The cases of 1913 could have made 
no worse showing Sometimes the delay is to be credited to the patient and 
perhaps necessarily as 111 the case in which the patient felt an axillary mass 
but could detect none in the breast The physicians come m for their share 
of criticism We do not blame them for their inability to diagnose early 
carcinomas especially when their type ot practice leads them to see breast 
tumors infrequently, but what is shocking is that the physician, knowing 
himself inexperienced, is vnlling to assume the responsibility for observing 
these patients over varying periods until the diagnosis becomes conclusive 
It may be that they go to their text-books of surgery and see pictures showing 
swollen arms, large and ulcerated tumors, carcinoma en cuirasse in general 
terminal conditions the text-book not even mentioning that the breast cancers 
with which IV e can best surgically contend will show nothing m a picture 
Strange to say, the private patients aie not as a class arriving much earlier 
than the clinic ones Some of the early cases come from the clinics and are 
discovered by the younger men of either medical or surgical training who 
have been disciplined in the making of routine thorough examinations 
Another cause of delay is due to the submission of some of the cases to a 
trial of radiotherapy 

Functional Activity of the Bieast — ^At times it has been tacitly assumed 
that functional activity of the breast is detrimental and may in some way be 
concerned in the origin of a breast cancer Lane-Claypon® has investigated 
the subject statistically She says “We may therefore conclude that the 
fertility of the patients m the present investigation is definitely lower than 
for non-cancerous patients ” Summers'* believes that carcinoma of the breast 
is proportionately more common in single than in married women of the 
cancer age and presents evidence based on a consideration of statistics show- 
ing the number of single and married women over thirty-five years of age 
m Pennsylvania He has compared these with the deaths in the state from 
breast cancer and finds the single patients contributing a disproportionately 
large number of the total deaths Among our twenty-eight survivors of 
operation 50 per cent are known to have been single or mariied and childless 
and information is lacking regarding some of the rest The statistics men- 
tioned and our own would suggest that the child-bearing group has an advan- 
tage from the standpoint of tendency to breast cancer 

Piognosis as Related to Age of Patient — There is a rather fixed belief 
that cancer in general proves more malignant in young persons than in those 
of later years and this has been maintained in particular of cancer of the 
breast Some evidence has been presented to that effect but it has seemed 
to me that the anecdotal method has been depended upon to a large extent 
instead of statistical evidence Sistrunk and IMacCartv" divided their 218 
cases into those over fifty years of age and those under fifty years of age 
and they give a survival value of from five to eight years among the older 
group as 41 7 per cent while the survivors under fifty years for a cor- 
responding time was 318 per cent — a very noticeable difference Major 
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Greenwood® has analyzed 273 cases with legard to age, dividing the patients 
into ten-year groups beginning at twenty-five years, and he finds no great 
difference in the length of life among the younger, his conclusion being “It 
will be seen that either there is no significant relation of age at onset and 
duration of life or at least these data are not numeious enough to establish 
it” Lane-Claypon® has studied 2,006 cases and divides her subject into 
those under forty, forty to fifty-nine, and sixty 01 over and concludes “The 
results obtained in this large series of cases show that the statement com- 
monly made that the piognosis is worse in the young is eironeous ” Lewis 
and Rienhoff^ also have divided their patients, numbering 573, into decades 
and find the ten-year survivois m each decade about the same except that 
those from seventy to seventy-nine have done bettei than the other groups 
as regards survival Table I is based on an analysis of the twelve youngest 

Table I 

Node In- Duration 




Age 

volvcment 

Grade 

of Life 

Case 1 

L 

32 

Yes 

I 

17 years 

Case 2 

L 

26 

No 

I 

Syi years 

Case 3 

L 

28 

No 

II 

7 years 

Case 4 

D 

28 

Yes 

III 

I years 

Case 5 

D 

31 

Yes 

III 

years 

Case 6 

D 

33 

No 

II 

8 years 

Case 7 

D 

28 

Yes 

II 

2>^ years 

Case 8 

D 

29 

Yes 

I 

9^2 years 

Case 9 

D 

30 

Yes 

II 

2,}4 years 

Case 10 

D 

32 

No 

II 

4 ji-ears 

Case II 

D 

33 

No 

III 

iK years 

Case 12 

D 

32 

Yes 

I 

4 years 


Average 5 83 years 

Fifty-one cases with ages from fifty to fifty-nine lived 4 9 years aver- 
age to date Nine cases still living 


patients m my series of 230 operative cases It shows three patients still 
living and an average length of life foi the group up to date of 5 83 years 
For comparison, fifty-three patients with ages of fifty to fifty-nine had an 
average length of life of 49 years Nine of these patients are still living 
We are not then quite in a position to compare averages m the two groups 
because some patients in each are still living The former group of patients 
is too small to make a determination of the median length of h f e m the two 
groups of cases of much value The median length of life for the fifty- to 
ty-mne-yeai patients is just over 2 5 years, while seven of the twelve in 
tie younger group have suivived four years These younger victims of 
cancCT, then, have varied in grade of malignancy, lymph-node involvement 
an uration of life as have the older patients but m average and median 
uration 0 life have behaved as well or better than the older patients 
I ^ urther of interest to note that the ten-yeai survivors have averaged 
u 4 5 years of age at the time of opeiation while the average for a series 
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of 200 patients operated upon was fifty-two Hence the patients who have 
survived the longest have had an average age at operation distinctly less than 
the average age of all the patients afflicted with carcinoma of the breast It 
IS worthy of mention that there is considerable discrepancy in various groups 
of statistics as to the age of the beginning of symptoms of carcinoma of the 
breast Daland,® in his series of loo untreated patients, gives 57 5 years as 
the age of onset of the disease He mentions, however, that a senes of 
figures of fifteen surgeons gives 50 i as the average age of onset The 
average age at the time of operation in our 230 cases has been fifty-two 
vears It is notoriously difficult in an individual case to obtain even an 
approximate idea of the duration of the disease Our point is that the 
average age of our ten-year survivors is 48 5 at the time of operation, which 
IS distinctly lower than the average age of onset of the disease as arrived at 
in the various statistical reports The range of age of our ten-year sur- 
vivors has been from twenty-nine to sixty-nine, and by no manipulation of 
the facts and figures can one arrive at the impression that the prognosis is 
worse in the younger cases 

Involvement of Axillaty Nodes — Next to early operation the question 
of axillary-node involvement would seem to be of most importance in esti- 
mating the prognosis In our cases the glands have been involved in 67 3 per 
cent Table II brings out the importance of gland involvement very clearly 

Table II 

Prognosis as Related to Axillary Nodes 

33 patients without nodes 

19 surviving ten years or over — 57!^ per cent 
I has since died 

77 patients with glands 

9 surviving ten years or over — 1 1 7 per cent 
3 have since died of cancer 

Of the nineteen survivors without glands all but one are now living from 
ten to twenty years while of the nine survivors with glandular involvement, 
four have since died and three of them from cancer Harrington® reports 
from The Mayo Clinic in a series of 2,557 cases that 52 9 per cent of the 
patients without nodes were living ten years after operation while of those 
with nodes only 14 6 per cent survived for ten years There is no definite 
way of determining the average period intervening between the onset of 
cancer in the breast and the involvement of axillary nodes There is no 
doubt, however, that individuals vary greatly in this respect Sometimes six 
months has been suggested as an aA^erage time between onset and gland 
involvement One thing is clinically quite certain that involvement of glands 
bears no definite relation to the size of the tumor It does not depend on 
whether the tumor is mainly scirrhous, or medullary nor do I think that the 
size of the individual cells of the tumor bears any definite relation to the time 
of gland inA'olvement The largest individual cells can easily enough be trans- 
ported through the lymphatics 
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Btopiy m Relation to Pi ogno^i^ —In neglected cases, diagnosis is easy 
Clinical diagnosis early in the disease is notoiiously difficult We do well to 
learn early in our career that we aie unable to make positive diagnoses in 
early cases though diagnosis is of the utmost importance In the earliest 
cases we have only the age of the patient and the possible skin retraction to 
guide us The importance of the former is that few breast masses except 
carcinomata begin after the age of forty-five We are not m position to let 
time decide the question nor should we do radical mastectomies on innocent 
growths, hence the necessity of biopsies~and by this I mean only biopsies 
made with the stage set for the radical opeiation As time has gone on we 
have felt more and more the need of making the pathologist an integial part 
of our operating-room team The macroscopical appearance of the tumor 
IS usually sufficient but certainty is what is needed , hence the necessity foi 
confirmation of clinical opinion based on frozen section diagnosis Sometimes 
it IS suggested that the prognosis is impaired by biopsy On the other hand, 
Eggers^® has maintained that the prognosis is improved if a discreet tumoi 
is first widely excised preparatory to proceeding with a radical mastectomy 
He thereby hopes to forestall dissemination during the manipulation incident 
to mastectomy Assuming that e must do biopsies, we have to consider three 
procedures incision of the tumor, wide excision, and simple mastectomy 
All three of these have been resorted to one or more times in our ten-year 
survivors The total number of biopsies on these ten-year cases has been 
50 per cent We would not advise incision even though the wound edges 
are immediately' cauterized nor do we like simple mastectomies as it seems 
to complicate a subsequent radical opeiation more than a generous removal 
of the tumor would do Experience with biopsies has not led to the con- 
clusion that any harm has resulted from its employment and it seems as if it 
must be resorted to in all but the perfectly clear cases Biopsy with an inter- 
vening period of days or weeks before radical mastectomy is done is unde- 
sirable from more than one standpoint 

The Pathology of the Tnmof — We. have been accustomed to say that 
prognosis depends in large measure on the morphology of the tumor though 
nowadays we prefer to speak of the biology rather than the morphology, a 
consideration of the morphology being used to foretell the biology replacing 
the static term by a dynamic one In past years it must be admitted that 
such terms as medullary,” “adenomatous” or “scirrhous” as applied to tumor 
have had no prognostic importance, neither were they related in any regular 
way to early or late lymph-node involvement Greenough^^ has classified 
cases according to these characters and found them of no prognostic signifi- 
cance On the other hand, the terms “gelatinous,” “papillary” or “cystic” as 
applied to the tumor would 'suggest a malignancy below the average In our 
twenty-eight patients surviving ten to twenty years, three are recorded as 
gelatinous carcinoma, one is now living, one lived ten years, another sixteen 
And there are records of twenty and more years of survival There was 
one of the sweat-gland type, the patient still living and well The terms 
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"papillary” and "cystic ’ recur frequently in the reports, and "scirrhous” does 
also Different portions of the same tumoi may show widely different 
morphological appearances On the other hand a metastasis in the glands 
may closely reproduce the characteristics of an original tumor This brings 
up the subject of tumor grading, a subject which is still under investigation 
The comparative factors are still only partly established We have been 
fortunate in having the series of breast carcinomas graded by Dr Cushman 
W Haagenson, of the Institute of Cancer Research, New York He graded 
the tumors of about 200 patients on whom I have operated and whose clinical 
history is known up to date but the grading has been done without knowledge 
of the clinical result till aftei the grading was complete Table III shows 


Table III 

Grade of Malignancy — Ten- Year Survivors 

Grade I 
Grade II 
Grade III 
Not graded 


17 cases 
8 cases 

1 case 

2 cases 


Total 28 cases 

especially the frequency of Grade I of malignancy and that one patient who 
survived eighteen years and has died of apoplexy was m the third grade of 
malignancy with nodes involved Table IV shows the factors which were 
considered in the grading and, though Haagenson’s own paper on the grading 
of these tumors should be referred to as giving the details of the methods, and 


Table IV 


A Plan for the Histological Grading of Carcinoma of the Breast 


Cell morphology 


By Dr C W Haagenson'® 

Size of cells 
Size of nuclei 

^ Variation in size and shape of cells 
Hyperchromatism 

Number of mitoses (average number per high-power field, 
10 by 40 magnification, Zeiss) 


X 

X 


Manner of growth of cells 


Papillary character (papillary adeno-carcinoma arising in 
a cyst formed in a duct) 

Adenoid arrangement of cells (for form acini) 

Comedo character (growth mainly within ducts, often with 
central necrosis of cells) 


X 

X 

X 


Reaction of stroma 


Secretory activity of cells (vacuoles in cytoplasm) 
Fibrosis 

■ Hyaline degeneration 
Gelatinous degeneration 
Lymphocytic infiltration 


X 


The characters marked X are found to be the most important ones in prognostic grading 
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their results, we ha\e marked those which he has found most significant It 
will be noticed that it is the characteristics of the tumor-cells rather than the 
reactions of the stroma w hich are of greater weight 

Among the twenty-eight survivors there have been nine patients who 
during their subsequent course have had recurrences Four of these patients 
have died from carcinoma To illustrate, a comparatively small group of 
patients wFo develop here and there metastases, usually near the first opera- 
tive field, are then operated on from time to time for recurrences before 
exhaustion, ulceration, sepsis or internal metastases terminate the case Only 
one patient of the group has died from intercurrent disease She has suc- 
cumbed within the past month, eighteen years after operation, at the age of 
seventy-six, from apoplexy With few exceptions minor operations for local 
recurrences have accomplished little though one patient has survnved her 
secondar}^ operation for a tumor near the scar for ten years It seems better 
to use radium or X-ray m such cases 

Bilateral Tiimois — There is something intriguing about the group of 
bilateral carcinomas They occur m about 6 per cent of breast cancer 
patients or, otherwise stated, they constitute about 9 per cent of the total 
recurrences It has impressed me that they belong to two groups The first 
and larger is the group in which the carcinoma by permeation passes the 
middle line of the body to imolve breast, skin, fascia and nodes of the 
opposite side — one or all These tumors are clearly dependent upon the first 
tumor The second group is no doubt smaller and impresses one as being 
composed of cases m which the patient develops a new tumor Among our 
twenty-eight patients, four ha\e de\ eloped tumors of the opposite breast 
with characteristics that make one think of new^ tumor Sampson Handley^^ 
has called attention to cases in wdiich the glands of the opposite axilla w'^ere 
involved W'lthout involvement of the opposite breast Moreover, there is no 
group of so-called "trunk l}mphatics’’ connecting the two breasts In fact, 
we think of the lymphatics of the middle line of the torso as similar to the 
blood-\ essels crossing the middle line and being m the mam inconspicuous 
The conditions wFich suggest that the second tumor is unrelated to the first 
are First, the long interval between the first and second tumor, second, 
that there has been no evidence of recurrence on the side of the first opera- 
tion, third, that the tumor at its origin has developed in mammary-gland 
tissue rather than in the subjacent fascia or lymph-nodes One patient was 
seen eleien years after operation wnth a carcinoma of the opposite breast 
w ich spread to skin and axillary nodes and developed a local en cuirasse 
appearance Another patient sixteen years after operation for a small carci- 
noma with a single axillar)’- gland involved has four months ago been op- 
erated on b} Dr Jonathan Wamwnght for a tumor fairly circumscribed in 
opposite breast ^Multiple carcinomata are now not infrequently recog- 
and the} might be still more common w^ere we more often successful in 
urmg the first It is a fairly general rule that locations in the body which 

requentl} the seat of primary growths are not the usual seat of meta- 
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Stases and vice versa For instance, we should not expect a carcinoma of the 
breast to metastasize to the hp or uterine body A mention of two illustrative 
cases may not be amiss A patient operated upon foi carcinoma of the 
breast and with no signs of local recurrence died five years later following 
hysterectomy for carcinoma circumscribed in the uterine fundus A patient 
with carcinoma of the cervix was operated upon seventeen years ago by 
abdominal hysterectomy and has this winter succumbed to thoracic metastases 
following a local removal of a carcinoma of the breast a year and a half 
previously Moreover, though no great importance is attached to the observa- 
tion, it may be said that the grading of the tumors and the characteristic 
microscopical picture has not always been the same in the first and second 
tumors 

It IS difficult if not impossible to prove that carcinoma of the second 
bieast IS not a metastasis but when the interval is long and there is no sign 
of local recurrence, the presumption seems to favor the view of a second 
primary tumor The fact that animals can be immunized to transplantable 
tumors would suggest that the factors of bodil}' resistance and perhaps a local 
susceptibility of tissue should be considered in these cases ' ' 

Snmmaiy — The average age at which women are attacked with cancer 
of the breast has been variously stated at anywhere from forty-five to fifty- 
seven and a half years of age The modal age of onset (Lewis and Rienhoflf), 
that IS, the year in which the greatest number of cases occur, is forty-seven 
which probably is not very different from the aveiage age of onset of the 
same cases as will be seen from an inspection of then graph The averag'e 
age of our cases at the time ot operation is fifty-two years 

The aveiage expectation of life if carcinoma of the breast is untreated is 
thirty-eight months (Greenwood) or forty months (Daland) The median 
duration of life (the time at which half the patients aie living half dead) iS 
less than this, and accoiding to Daland is thirty months The median duia- 
tion of life following operation is scarcely thiee yeais though the average is 
considerably longei 

The abrupt fall m the percentage of suivivors in the fiist, second and 
thud years following operation is due largely to the lateness of operation 
with gland involvement of many of the cases and to some extent is due to 
the elimination of patients of highei grade of malignancy About 40 per 
cent of cases operated upon may be expected to live for five years and 25 per 
cent for ten years The deaths between the five- and ten-year period are 
mainly carcinoma and to a very small extent from intercurrent disease If a 
patient survives for five years from the date of operation, her expectation of 
living five more is 62^/2 per cent , and if her nodes aie not involved at the time 
of operation, her expectation is even greater 

The group of five- and ten-year survivors will contain some cases of each 
grade of malignancy and some patients with glandular involvement but the 
favorable results will be largely confined to the patients with Grade I tumors 
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as regards malignancy and who, at the time of operation, \\ere without 
involvement of axillarj^ nodes 

The younger patients, contrary to common belief, do quite as well follow- 
ing operation as the average patient A few of the oldest develop a very 
slowly ad\ancing type of carcinoma 

Biopsies must be done on early cases of carcinoma to prevent us from 
doing too much or too little for breast tumors 

Grading of tumors has developed a prognostic significance 
Gland involvement is still our most reliable factor m determining the 
prognosis, which is not ver>^ different from saying that the early cases do 
better than the later ones 

Patients may develop multiple malignant tumors either simultaneously or 
in sequence and it is quite likely that some of the late carcinomas of the 
second breast are not recurrences but new' tumors 
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THE INCIDENCE AND MANAGEMENT OP STONES IN THE 
COMMON AND HEPATIC DUCTS 

By Frank H Lahey, M D 
or Boston, Mass 

Up to the year 1926 we had operated upon 6ig patients for bihary-tract 
disease (infection and stone) In this group we opened the common or 
hepatic duct to remove or explore for stones m 15 per cent of the cases As 
the result of these investigations of the ducts, stones were discovered and 
removed from them m 8 per cent of the cases The mortality in this group 
was 5 6 per cent 

In looking over our follow-up figures at this time, I became impressed 
with the fact that a good many patients had persisting symptoms of chole- 
lithiasis following cholecystectomy, due to stones being left in the ducts We 
therefore began to investigate hepatic and common ducts more generally and 
upon less and less positive evidence of the probable presence of stones 

A table is submitted showing the gradual increase in the number of cases 
in which the ducts were opened, together with the percentage of cases in 
which stones were demonstrated and removed, and the mortality rate for 
each period 


Vecjrs 

No of 

Cases of 
Duc-t Stones 

Percentage of 
ducts opened 

No of 
Stones 

found 

Percent Total 
Cases 

Gall Stone 
Mortality 

1910-1926 

96 

155 

52 

8** 

619 

5<> 

1927-1928 

91 

32^ 

38 

13^ 

276 

1 45 

1929 

99 

358 

22 

1€>' 

137 

36 

1930 

SI 

42^ 

30 

21 

138 

2' 

1931 

95 

38 

22 

19 

1 IS 

3^ 

1932 

52 

4fc 

24 

2F 

113 

U 


The recent autopsy figures of Crump^ in Surgery, Gynecology and Obstet- 
rics as to the incidence of common- and hepatic-duct stones m gall-stone cases 
as demonstrated in 1,000 subjects at the autopsy table are interesting to 
compare with our operative figures showing the close relation of the finding 
of stones as demonstrated at operation and at autopsy In this study of 1,000 
consecutive autopsies on subjects between eleven and ninety-four years of 
age, gall-stones were found in 325 cases, and stones were found m the ducts 
in seventy-eight, or 24 per cent of the cases having stones 

We must assume, I believe, from the above figures that we were leaving 
a common- or hepatic-duct stone in at least one in any ten cases of gall- 
stones upon which we operated prior to 1926 This, in my opinion, is a very 
undesirable situation, since a stone, particularly at the lower end of the 
common duct at the ampulla, is not only capable of bringing about a serious 


* Crump, George Curtis Surg , G>jiec, and Obst , vol Ini, pp 447-455, October, 1931 
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Mtuafon, but m many of the cases .t is the stone which is piodtic.ng the 
symptoms for which the operation is done 

^ In an analysis of our cases of common-duct stones published m t 
Tour Am Med Assn , November 22, 1930,2 it was found that in 39 
of the patients m whom common- or hepatic-duct stones were found and 
removed, no jaundice was present at the time of operation, nor was there a 
history of jaundice previous to operation m these cases 

A recent study of the cases in the years 1931 and 1932 showed forty-six 
cases in which common- or hepatic-duct stones were removed, and m 37 per 
cent of these no jaundice was present either at the time of operation or in 


the past history ^ r . u 

One must conclude from these figures that the absence of jaundice is by 

no means a trustworthy argument against exploration of the ducts for pos- 
sible stone When in over a third of the cases in which duct stones were 
discovered and removed, the feature which has been considered so typical 
of the disease (jaundice) was absent, it becomes evident that we must 
frequently explore ducts upon suspicion even when no stones can be palpated 

in the ducts 

In over a third of the cases m which stones were demonstrated and 
removed but no jaundice was present, we have been unable to palpate stones 
at the time of operation, and the ducts have been opened and explored without 
any positive evidence of the presence of the stones We have removed 
stones now so often from the lower end of the common duct at the ampulla 
in the absence of jaundice, and without being able to say definitely that they 
were there either from the history or by palpation of the ducts, that we are 
no longer surprised when a stone forcep or sucker passed down the common 
duct in a case in which stone would ordinarily not be suspected is withdrawn 


with a stone m it 

This experience has necessitated for us the establishment of a new set of 
criteria as to indications for opening and exploring the common and hepatic 
ducts when cholecystectomy is done for gall-stones With that in mind we 
have formulated the following set of indications 

We believe that when cholecystectomy is being done for gall-stones, the 
common and hepatic ducts should be explored ( i ) whenever on palpation one 
can, or suspects that he can, feel a stone in the duct , (2) when the common 
duct IS dilated, and when the common duct is definitely thickened We 
believe that the longer infection and stones have been present in the gall- 
bladder, the more frequently will stones be found in the common and hepatic 
ducts, for which reason the ducts should be opened and searched for stones 
whenever the gall-bladder is found thickened or contracted Thickening of 
the head of the pancreas from whatever the cause makes palpation of the 
lower end of the duct for stones uncertain and unreliable In such cases, 


also, we believe the common duct should be opened and its lower end explored 


’Clute, H M Jour Am Med Assn,vol xcv, pp 1568-1570 ' 
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(3) Obviously we believe that the duct should be opened and explored in 
all patients with gall-stones who are or have been jaundiced 

We do not wish to piesent any extensive discussion of operative pio- 
cedures to this experienced audience There are, however, ceitain technical 



Fig I — Showing the large opened end metal suction tube to be passed down the common duct to 
the ampulla where stones are so commonly oierlooked Note the packing which walls off the foramen 
of Winslow and also catches am infected material coming from the common duct when it is opened 
With proper suction technic there should be no contamination of the subhepatic spaces with this 
material one of the causes of subdiaphragmatic abscess 


procedures which have proven valuable to us in this operative experience with 
197 proven cases of common- and hepatic-duct stones 

The safest and most satisfactory way to remove stones from the common 
duct at the ampulla of Vater, where they are most commonly overlooked, is 
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by passing instruments through the incised common duct down to the 
ampulla and withdrawing the stones through the duct When this is possible 
—and It usually is— it is a much safer procedure than transduodenal chole- 
dochotomy or rotation of the duodenum and incision of the duct on the 
posterior wall of the duodenum 

Large stones lodged at the lower end of the duct usually cause marked 
dilatation of the ducts, and so make demonstration of the stones and their 
removal thiough the ducts relatively easy 

It IS the small stones lodged at the lower end of the ducts which are so 
often overlooked, in our expeiience, and it is these cases in which the 
employment of suction has pi oven so valuable 

We have for the past few years passed a large open-ended metal suction 
tube, as shown in Fig i, down to the ampulla, and in many of the cases 


Com Ouc+ 
Probe 


Flo 2 The phn of pissing a uterine probe a down the common duct into the duodenum b and the 
demonstration of stones at the ampull i by ( alpating them b on the obturator 

successfully extricated small stones with it This scheme has proven valuable 
in the leinoval of small stones which might or might not pass, but when possi- 
ble are bettei removed 

Another method of determining the posible presence of small stones at 
the lower end of the duct which has proven helpful to us is by passing a 
uterine piobe down to and, if possible, through the ampulla Palpation upon 
the probe as shown in Fig 2 will then sometimes permit one to feel the 
small stone as it is palpated against the obturator within the duct 

One of the most difficult decisions to make m patients suspected of having 
common-duct stones is to advise operation on the unjaundiced patient who 
has had cholecystectom3r for gall-stones, but who still has pain, Avhich is 
suspected of being gall-stone colic In such cases one constantly has in mind 
how chagiined he will feel to have put such a patient through another opera- 
tive procedure if exploration of the ducts at the second operation proves 
negatne foi stone It is m these patients that duodenal drainage and the 

647 





FR^XK H LAHE\ 


study of the sediment of the material so obtained has proven of such great 
value to us Dr Allen Wilkinson who has inteiested himself m this situa- 
tion, has done duodenal drainage m thirty-two patients in whom such a 
decision has had to be made On the basis of the demonstration of crystals 
and bilirubin pigment in all of these cases, he has advised operation Of the 
thirty-two cases, stones weie removed from the ducts in thirty and failed of 
demonstration in two The study of the sediment of the material removed 
by duodenal drainage (Figs 3 and 4) has also been of great value to us in 
making decisions against surgery in border-line jaundiced cases without con- 
vincing evidences of stones m the ducts 

Conclusions — The average incidence of common-duct stone m patients 
with cholelithiasis is probablj'’ m the neighborhood of 20 per cent , and in 
patients operated upon for cholelithiasis explorations of the ducts should 



Fig 3 — The duodenal drainage sediment in a Fig 4 Cholesterin crxstals and traces of 
patient suspected of and pro\en at operation to pigment m a patient suspected of and pro\en 
ha\e common duct calcium stones This sedi at operation to ha\e a cholesterin common duct 
ment consists of calcium bilirubin pigment and stone 
cholesterin cr\stals 

demonstrate stones in percentages which at least reasonably approach this 
figure if we wish to remove all of the stones 

A study of the sediment obtained b}"^ duodenal drainage is of value in 
suggesting the possible presence of common-duct stone 

The absence of jaundice and the inability to palpate stones in the ducts 
are not reliable indications that stones are not present in the low er end of the 
duct Criteria for opening the duct are suggested 

Discussiox — Dr D^vid Cheever (Boston, Mass) said that some three jears ago 
he wrote a brief note in the Archives of Surgerv on the instrumental dilatation of the 
duodenal papilla in order to secure the passage of small calculi into the duodenum He 
there called attention to a simple procedure to which he did not attach verv much 
importance because he supposed that it was so obvious that evervbodv practised it, but 
in going about the countrj to various clinics he verv seldom saw the expedient practised 
so that he thinks possiblv it is worth while to call attention to it 
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The duodenum, the gall-bladder and biliary ducts unite to form the common duct 
which passes down behind the second portion of the duodenum and expands into the 
ampulla of Vater just before it finally empties by the papilla 

A longitudinal incision may be made in the common duct and an effort made to re- 
move with a flexible scoop an> calculus which may be present , or if this fails, to milk it 
up to the incision If these measures are unsuccessful an ordinary flexible woven silk, olive 
tipped, hollow urethral bougie is passed into the common duct and down into the duo- 
denum It is his clinical experience that a No lo French bougie represents the normal 
calibre of the papilla It is perfectly obvious that if one injects a sterile solution such 
as saline solution through this hollow bougie, if the tip has not entered the duodenum 
the fluid will flow back around the bougie and out through the incision m the duct into 
the depths of the wound whence, of course, it must be aspirated, whereas if the tip of 
the bougie is in the duodenum the fluid will pass into the gut and there will be no reflux 
Having by this test proved that the tip of the bougie with its lateral fenestration is in the 
duodenum, the instrument is then very gradually withdrawn while the operator at the 
same time keeps up the injection of fluid watching carefuUy the incision in the common 
duct m order to note the first appearance of reflux of fluid which, it is evident, must 
indicate that the fenestration in the bougie has been withdrawn to a point where it is just 
within the opening of the papilla It is usually best at this time to stop the injection, 
fill the syringe again in order to have ample fluid at disposal, and then inject smartly 
at the same time rapidly withdrawing the bougie It is evident that this strong jet of 
fluid is necessarily exerted and makes pressure beyond any calculus and debris which 
may lie in the ampulla of Vater and consequently such bodies, as the bougie is withdrawm 
entirely, are floated up into the accessible part of the common duct whence they ma> be 
easily removed 

He had repeatedl> used this manoeuvre to float calculi up into the visible part of the 
common duct It is a perfectly obvious and simple expedient 

In. conjunction with this method it has been his practice purposefully to dilate the 
papilla with graduated woven silk bougies up to Nos 12, 14 and occasionally 16 French, 
always confirming the fact that the bougie has passed through the papilla into the duo- 
denum by the irrigation test above described This is done in order that any small 
calculi or debris left in the duct may pass the more readily into the duodenum It might 
be thought that a reflux of duodenal contents might occur through the dilated papilla 
into the duct and thus into the depths of the wound, but he had had only one patient 
where there w'as any evidence of such an occurrence and it proved to be not at all serious 
However, a few cases have been reported 


Dr John Homans (Boston, Mass) offered a suggestion concerning the cjstic 
duct Sometimes if the cystic duct is particularly long and runs down the side of the 
hepatic. It may pass nearly to the duodenum before joining it In one case he found 
stones impacted in the lower end of the cystic duct which a scoop or any form of suction 
would have failed to discover if passed into what appeared to be the common duct but 
which really was the hepatic 

In another case recently he found, after a previous cholecystectomy, a dilated stump 
of a long cjstic duct and a stone in the common duct below which he was quite sure bad 
been overlooked by the previous operator and left m the cystic duct It had drifted 
down when the ducts became dilated after cholecystectomy 

Thus, whether or not the common duct is explored, it is quite worth while to find 
ou what sort of cjstic duct is left after cholecystectomy, whether there is a considerable 

unp^c^ed tl^re^ ^ whether or not a small stone ma> perhaps remain 
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THE TREATMENT OF CANCEROUS OR POTENTIALLY 
CANCEROUS CERVICAL LYMPH-NODES 

By Vilray Papin Bl\ir, M D 

AND 

J \AiEs Barrett Brown, M D 
OF St Louis, Mo 

FROM THE DEIARTMENT OF SIJRGCR\ OF WASHINGTON UNI\FRSIT1 

The opening paragraphs of this paper piesent a summary of our present 
practice in the care of possibly cancerous cervical lymph-nodes, which is based 
on what we believe to be competent authoiity and peisonal observations made 
in the care of 473 cases of true squamous or adeno-carcmoma arising some- 
where above the bod}"^ of the mandible, the great majority of which were 
situated somewhere within the mouth or pharynx 

This summar}^ is followed bj'^ an analysis of 13 1 cases of oral can- 
cer, treated before 1930, 111 which the related lymph-nodes were removed by 
a block dissection 

Sninmaiy of Piesent Plan of Tieatnient of the Lymph-Nodes — In every 
case of true squamous or adeno-carcmoma arising on the hp, or within the 
mouth or pharynx anywhere below the level of the mouth slit or anywhere in 
the cheek lining, the attempt is made to eliminate the possibly infected lymph- 
nodes pieferabty without waiting for their metastatic infection to become 
evident 

Whenever it appears practical the primary growth is controlled before 
the attempt is made to deal radically with the lymph-nodes, but radiation is 
usually given to the neck areas m the hope of retarding the development of 
metastases while awaiting the most desirable time to do the neck operation 

In certain advanced growths it may be necessary, or seem to be better 
surgery, to destroy the primary growth and remove the related lymphatic 
nodes at one sitting, but this procedure gives a higher operative mortality 

For growths confined to one side of the mid-lme and situated anterior to 
the foramen caecum or the posterior faucial pillar, the removal of the lymph- 
nodes IS limited to that side of the neck unless the other side becomes evi- 
dently involved 

When the involvement is not too extensive, the quickest and most effective 
way of preventing or eliminating infection of these neck areas is by a pains- 
taking sharp dissection that remoA^es lymph-bearing tissues en masse The 
presence of palpable carcinomatous nodes does not preclude a fair chance of 
cure by a well-made dissection, but, if the gland mass has become fixed to the 
carotid artery, to the vertebr^e or the mastoid process, to the larynx, or has 
gone below the level of the claAocle, then the case is not suitable for a radical 
neck dissection The same is true of cases of bilateral neck iiiA^asion from 
a nasopharyngeal groAvth 
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Inoperable lymph-node invasion can fieqiiently be controlled for an 
indefinite period by the direct implantation of radon oi radium within the 
growth, by exposure to intensive X-ray after turning back the skin that 
covers the giowth, or a combination of both of these plans 

We have not, either in our own experience nor in the literature, found 
evidence that there is at present any other plan of treatment of these cervical 



Fig 4 — Shows a plan we ha%e recently used when un"xpectedly a cancerous gland is 
found attached to the carotid artery or other iiremovahle structure and when a radium tube is 
not then available A Fenfield drain loosely distended with roled gauze is laid in contact with 
the remaining part of the growth A string passes completely through the drain with the gauze 
roll protruding only a I ttle beyond one of the skin openings One or several days later a 
properly screened tube of radium enclosed in a gauze roll of similar diameter is drayyn into 
the rubber drain by means of the string and made to fit firmly against the posterior end of the 
original gauze roll Then the drain yvith its contents is drawn forward until the radium carrying 
gauze IS opposite the area to be treated 

glands that has shown itself to be as sure and as lasting in its average results 
as the old and well-established plan of block surgical removal by sharp 
dissection 

Buthn,^ following Whitehead, in 1909 summed up his personal experience 
with the operative treatment of tongue cancer reporting 197 operations with 
twent} operative deaths and fifty-five patients surviving from three to 
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twenty-two years — 28 per cent , and analyzing the series in a number of ways 
that make it worth the perusal of anyone interested in this work There was 
and IS now great skepticism on this subject Lack of conviction on the 
part of either the profession or the public that surgery can be really curative 
for cancer occurring within the mouth today bears the largest share of re- 
sponsibility for the advanced stages at which these cases come to surgery 
The relatively poor operative showing that can be made with these advanced 
cases in turn leaves this field open to any plan of treatment which offers 
any promise of hope, so long as it employs neither knife nor cautery Within 
the past decade, radiation has largely predominated the field of treatment but, 
apparently, with a somewhat genial disregard for what good surgery has 
accomplished when given a fair chance While everyone would like to see a 
selective agent replace mass destruction 111 the tieatment of all cancer, and 
while radiation in the hands of its more skilled exponents has, in many ways, 
gone far in this direction, we believe that gross removal or destruction is still 
our most effective weapon against certain primary mouth cancers and in most 
of the metastases to the related l)'mph-nodes 

In support of the above, we venture to offer a none too brilliant showing 
in a small continuous series of unselected cases operated upon during a period 
of approximately fifteen years previous to 1930, in the majority of which 
some sort of radiation was also used either for the cure of primary lesion or 
at least as an adjunct Our results do not make as effective a showing as did 
Butlin’s^ and our death rate is more than double his, but, m extenuation, we 
submit that but two cases 111 this senes could be classed as early, sixteen were 
of medium advancement, and 113 were far advanced at the time of our first 
treatment The observations of these 131 cases have been somewhat influ- 
enced by observations on more recent cases, making a total series of 473 
The natural death rate of true squamous-cell epithelioma is 100 per cent , and 
It comes in forms that entail many months of misery and a tram of social 
and economic disastei If the above facts are kept in mind, the risk essential 
to operations of promise becomes less tenifying No patients were sub- 
jected to special risk without having been warned and given an opportunity 
to choose for themseLes 

Analysts of Death Rate — In sixty-one cases the primary growth was first 
removed or destro3'^ed and then the related lymphatic areas of the neck were 
removed at one or more separate later ojierations In fourteen of these cases 
the cervical growth was so far advanced that they should have been considered 
inoperable , there were three post-operative deaths (4 9 per cent ) and no case 
lived five yeais We would now exclude such cases from radical operation 
In the remaining forty-eight cases in which the gland masses were not fixed 
directly to the carotid artery and had not grossly involved the jaw-bone, there 
were no post-operative deaths In another senes of seventy cases in which 
the growth was so far advanced as to require the removal or cautery destruc- 
tion of the primary giowth and the attempted radical removal of the cervical 
lymphatics at the same operation there were twenty-four post-operative deaths 
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{-ZA Dei cent ) Tins moitality suggests that more enthusiasm than discre- 
t,on «as exercised .n operating on some of these cases These twenty-fou. 
cases were all advanced cases of the tongue, pharynx and buccal mucosa, and 
included three common and one internal carotid ligations ten tiaclieotoni.es 



Tig 6 — In October, 1919, we did a complete block removal of tongue, 
floor of mouth submaxillary and submental regions of this patient (of 
sixty years) for a recurrent epithelioma of tongue, jaw and submaxillary 
region extending from the last right molar tooth to the second bicuspid on 
the left, this had been treated nith X raj for three months previously 
In Februari, 1920, a radical dissect on of the loner left side of the neck 
ms made, and, before closing Doctor Moore exposed the area to Xraj, 
nhile the skin flaps nere still retracted Microscopical examination of 
the glands show ed undifferentiated squamous cell carcinoma 

More recently in certain cases we have packed the neck open with 
plain gauze, coienng the neck with the regular dressings before sending 
the patient to the Mallinckrodt Radiological Institute on his way from 
the operating room A few hours or a day or so later the pack is removed 
and the skin wound closed by tying the sutures which are inserted at 
the time of operation This patient recoiered and remained well and in 
actiie business for eight years when a recurrence of a new growth appeared 
within the lar%nx from which he died in spite of a larvngectomi , which 
had been somewhat delaied 


and \er} radical procedures in all instances Fifteen patients had definite 
carcinoma in the neck The post-operative death rate of both series together 
IS 20 per cent 

Results of Ticatmcnt — In the above cases of neck dissection in which 
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gland masses were not fixed dnectly to the caiotid aiteiy and had not eroded 
the mandible, there is but one lecoided recurrence in the neck, 2 per cent In 
twenty-one of these cases the glands weie found to be positively cancerous 
and ten patients are known to be well five to fourteen years after operation 
In twenty-six the glands weie reported microscopically negative and eighteen 
are known to be well five to eighteen years after operation 

In the series of seventy cases of combined operation, there were sixteen 
cures of five to eighteen years In twenty-nine of the seventy cases the glands 
were apparentl}'^ negative, with six cures (20 per cent ) , while forty-one were 
definitely positive with ten cures (24 per cent ) 



Fic 7 — Male who was fifty se^en years of age in 1920 when he was referred with a fungating 
mass three centimetres m diameter in a rough leukoplakia which covered most of the cheek lining 
There was also an ulcer in inner surface of left side of upper Iip The induration extended through 
the lip and cheek to the skin and there was a mass of hard, related submaxillary lymph nodes He 
had consulted his physician seven months previously on account of interference with his dental plate 
Treatment — One flap was raised from the forehead and one from the neck to he used for the 
subsequent repair The indurated skin area was incised with a cutting cautery leaving one and one half 
centimetres margin Retraction of the borders permitted the cheek and submaxillary masses to be 
removed and the exposed bone to be deeply seared with hot soldering irons At subsequent steps the 
cheek defect was closed the tissues adjusted and the lower neck dissection was completed Microscopical 
examination of the glands showed undifferentiated squamous cell carcinoma 

(H) shows the condition several months after removal of the growth (B) is schematic diagram 
of the repair, using the forehead flap for the covering and neck flap for the lining 

We have not attempted to search out, combine or interpret, the statistics 
of published purety radiological cures, but the following 'suggestive results 
are summarized in the September, 1932, American Journal of Cancer, in an 
article by Mekie,- of Edinburgh viz , Forsell, of Stockholm, in seventy-two 
cases out of 244 found definite gland involvement, and, in these seventy-two 
cases, he reports not one cure Also Quick used X-ray in 161 definite gland 
involvements with six cures, duration not stated, Mhich, adding Forsell’s to 
Quick’s cases, gives 233 radiated cases of known infection of the neck glands 
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There is one difficulty that must be considered m attempting to make a 
comparison between the results of operative treatment and oi radiation of the 
unopened neck In a case not operated on, the interpretation of the gland 
condition is not as accuiate as where the glands can be taken out and sec- 
tioned, although negative microscopical findings are far from loo per cent 
correct A pertinent observation m this regard is that there occur quite a 
number of late manifestations of gland involvement coming on very often 
years after a trivial ulcei of the bp or tongue, especially the hp, had been 



Tig 8 — This patient presented himself eighteen >ears ngo when foitj 
eight years of age with a fungatmg recurrence that had been present for foui 
months He had had the anterior half of his tongue lemoved for carcinoma 
fi\e jears previousl> Excision of the tongue was facilitated by diMding the 
mandible through the socket of the left central incisor tooth The amputation 
was made just at the hyoid bone and the actual cautery was used freeh in 
adjacent portions of mandible hvoid bone and pillars of the fauces At three 
later steps the l>mph bearing areas of both sides of the neck and the submaxil 
larj and submental regions were removed Microscopical examination showed 
poorlj differentiated squamous cell care noma of the glands and m the tongue 
Since reco\er> he has practiced his profession, taken care of a large clientele 
being well understood over the telephone His vocabularj is cut about one third 
of the normal syllables His food must be pushed until grasped b> the phar>nx 

cured perhaps liy some application the circumstances of which the patient may 
have entirely forgotten until questioned We have a record of but one case 
coming to us for gland recurrence in an area from which the glands had been 
removed en masse 

Mention might be made here also of two factors which we believe tend 
to low'er the percentage of proven operative cures of cancer of the mouth in 
comparison wnth the same treatment of breast cancer First, many of the 
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mouth cancers are m old and often enfeebled men who are very poor opera- 
tive risks, second, the post-operative follow-up is moie difficult with these 
men than it is with women, and their age and condition make them more 
liable to death from other causes before our five-year period has elapsed 
Where feasible, the principle advocated by Buthn, Kocher and others of re- 
moving en masse the related lymph-nodes, without waiting for demonstrable 
lymphatic infection, was followed throughout, but in practice we have fol- 
lowed the radical technic of Crile Buthn’s analysis emphasizes the known 
fact that the death rate resulting from extensive surgery can often be mate- 
rially reduced by dividing the operation into two or more steps 

It has been our preference where practical to postpone the neck opera- 
tion a few months both to permit full operative recovery and a,lso to get 
further assurance of the immediate control of the primary lesion, but at times 
disaster has followed this delay m spite of attempted protection by interval 
radiation Butlin’s figures appear to justify the practice of not always making 
the two operative fields continuous 

A study of the cases m this series shows that when there was a carotid 
ligation, associated tracheotoni}'-, removal of a section of the lower jaw or a 
direct operative attack on the pharynx, operative mortality was gieatest In 
our present practice we attempt to avoid the above pitfalls chiefly by substitut- 
ing radon or radium implantation for all primary growths arising in the 
tongue and floor of the mouth, fauces, pharynx and nasal passages, by using 
a hot soldering iron for growths involving either jaw-bone or cheek, depend- 
ing upon subsequent exfoliation rather than immediate removal of the affected 
segment of bone Radium can be made to destroy cancer of the bone, but 
the months of misery that are apt to follow when sensory nerves are not di- 
vided make destiuction of the bone and its coverings with the soldering iron 
a somewhat acceptable substitution m most cases We have had very poor 
average results with the implantation of radium within the cheek 

After destruction of squamous-cell growths occurring m the lip or 
mouth below the level of the mouth slit, whether by radium, cautery or re- 
moval, and for those occurring in any part of the cheek, a radical block 
regional glands removal is done either at the primary or at a secondary 
operation if the patient will submit, and if the operation looks feasible For 
squamous-cell lesions above the level of the mouth slit, with the exception of 
the cheek lining, the gland removal is usually not urged unless cancer-like 
nodes are present at the time of the treatment of the primary lesion, but the 
patient is instructed to return for observation at regular intervals The 
rather rare adeno-carcinoinata and endotheliomata were treated along the 
same lines, but, for the lymphosarcomata and all of the primary malignancies 
of the lymph-nodes, no matter how named, we depend upon radiation after 
the diagnosis is established These all seem to die within four years at the 
outside, regardless of the kind of treatment 

Thirteen years ago Dr Sherwood Moore, Chief of the Edward Mal- 
hnckrodt Radiological Institute, first treated one of our block neck dissections, 
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Fig 9 — Man fiftj six jears old, with a fixed mass in the upper part 
of the neck extending from the angle of the jaw to the mastoid and extending 
one half tvaj doiin the neck The skin was not attached, and a \ery small 

questionable nodule just at the attachment of the anterior pillar of the 
tongue uas present The neck mass was uncotered bj the incisions shown 
and the flaps turned back He was not in good condition and his blood 
pressure immediately dropped to 60/40 and for that reason a specimen was 
not cut from the neck but some of the outljing glands were tjpicallj card 
noma like in their feel and contour The mam mass was fixed in the neigh 
borhood of the bifurcation of the carotid Six twehe and one half milligram 
needles of radium element were pushed into the deeper portion of the posterior 
surface of the mass and anteriorlj a fiftj milligram screened tube of radium 
was placed deeplj in relation to the carotid sheath Long silk w orra gut 
sutures were put m in such a manner that when drawn tight they would 
close the wound The flaps were turned back and dressings applied He 
was taken to the Jfallinckrodt Radiological Institute and given the following 
X raj dosage 150 KV 30 ma 8 inches i area, o s mm copper. Port 20 cm 
sq distance so era Total dosage 125 X 8 The total radium dosage was 
1 750 milligram hours The neck was closed when the radium was removed 
Microscopical examination of the nodule showed a peculiar epithelial hjper 
plasia but a point of breaking through was not found and the diagnosis 
of cancer still rests in clinical evidence 

This photograph was taken ten dajs after the neck was closed when 
the palpable mass was two centimetres across in its widest diameter 
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while the bkin flaps remained turned back so as to give direct access of the 
X-ray to the deeper structures This, we have had done since sporadically, 
but with increasing belief as to its usefulness, and of a feeling that it could 
be made to reduce very materially the operative death rate of certain types of 
cases that help to make up the present series (Fig 6 ) If X-ray radiation 
IS ever to displace removal m the treatment of cancerous glands, we believe 
that this direct exposure will at least for a time be one of the steps m the 
development of the process 

Until this goal is reached, we are still convinced that, allowing for age and 
infirmity of the victims and given early cases, good surgery will give as 
good or better results and with little higher death rate than we now expect 
from surger}^ m breast cancer All mouth cancers should receive early efifec- 
tive treatment, for the majority of such sufferers that we have questioned 
knew fairly early that something was wrong and were not slow to seek advice 
from the regular profession 
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THE USE OF SILK IN THE REPAIR OF CLEAN WOUNDS 

By Allen 0 Whipple, M D 
OF New York, N Y 

FROM THE SURGICAI SERVICE OF THE PRESDVTERIAV HOSPITAL OF NEW YORK 

The wound which in its repair consistently and ruthlessly measures the 
surgeon’s skill, his self-cnticism and his effort to attain the ideal, is the 
so-called clean wound, the wound most commonly made by the surgeon him- 
self in his approach to and his withdrawal from uninfected and uninflamed 
tissues and structures 

A surgeon’s percentage of clean-wound healing is not only a measure of 
his asepsis, but it is an index of his entire surgical philosophy — ^liis knowledge 
of the principles of healing pei priimm — as well as his attitude towards his 
patient’s welfare and towards the improvement of his art and science of 
surgery This philosophy is reflected in the surgical clinic of a hospital 

The criteria of primary wound healing must be considered before discuss- 
ing any technic or actual figures of clean-wound healing Healing by primary 
union may be defined as the restitution of the incised tissues to their normal 
condition with the least possible scar, and with no discharge of any exudate 
from the line of incision or from any stitch holes, which either clinically or 
bacteriologically indicates infection 

The second essential criterion is the exact determination and recording of 
the healing m every clean wound Unless this is done by a conscientious 
and critical surgeon and by his staff, the impressions or the casual statements 
made by him or his staff as to the percentage of infected clean wounds will be 
valueless Unless and until such a record is kept, there will be little if any 
desire on the part of the surgical staff to improve their technic or to reduce 
their unknown percentage of infections I speak from an experience in 
hospitals where no such records were kept, and where the percentage of 
infections was grossly underestimated , and from an experience of eight years 
in a clinic in which a careful record has been kept of our clean-wound healing 
and an annual report made, not only of the total cases on the entire general 
surgical service, but of the individual operators and m types of operations 
This IS read before the entire surgical staff In passing, let me say that the 
compiling of this report (Fig i) is a long and difficult task, and I wish to 
express the appreciation of our surgical staff to Dr P'rank Meleney for liis 
effort during the past eight years to keep up the data and to collect it annually 
for comparison with previous years When this study was begun in 1925 
we were amazed and chagrined to find how many more infections we had 
than we had estimated Since 1925 there has been a steadily decreasing 
number of infected clean wounds 

Given, then, our criteria of primary-wound healing and accurate records 
It is possible to analyze success and failuie Such an analysis soon creates a 
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desire to know why some clean wounds do not heal by primary union, while 
the majority of others heal without evidences of infection Of course, the 
prime and essential reason that the majority of clean wounds heal per primam 
in ever\' modern hospital or clinic is because of the sterilization of the supplies, 
the solutions, the gowns, the gloves and the instruments that come in contact 
with the wound and because of the aseptic sense that is developed m the 
surgical team It is this sterilization and aseptic sense that eliminates the 
dreaded pyogenic and the severe anaerobic infections from our clean wounds 
The abo\ e-mentioned factors are controllable and can be maintained as con- 
stant factors by eternal vigilance and supervision, and by unannounced bac- 
teriological check-up cultures of the operating room and team There are, 
however, certain mild or so-called trivial infections of clean w'ounds which do 
occur often enough to spoil the clean record of lOO per cent clean-wound 
healing 

Wound Infections — 8 Yeats 
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Fig I Summar' of annual reports showing incidence of serious and trivial infections 

and hematomas 


It must be evident that primar}'-w ound healing does not depend alone 
upon the effort to exclude pyogenic or infective organisms First, because 
wounds made in w ell-^ ascularized tissues, as in the face and neck, without 
any aseptic or antiseptic precautions very often heal per primam Secondly, 
wounds closed with every aseptic precaution, but in w^hich drams or other 
gross foreign bodies are present, frequently do not heal by primary union 
Third dead or compromised tissue, devascularized by crushing clamps, tight 
ligatures and sutures or b} an obstructed blood supply acts as a foreign 

body and is frequenth followed by suppuration in a wound closed with 
aseptic technic 

Furthermore it is now well recognized that it is next to impossible to 
eliminate all micro-organisms, bacteriologically speaking, from the operative 
wound because of the staphylococci m the sweat glands and hair follicles 
of the skin and because of the organisms that circulate m the air of an 
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active operating room and settle in the operating field— the wound or the 
uncovered instruments, gauze and gloves 

Eliminating the controllable factors, heretofore mentioned, how can we 
reduce to a minimum the factors which predispose to the growth of the 
occasional pyogenic coccus or bacillus that reaches the wound either by way 
of the cut skin edges or, as air-borne, to the exposed instruments and supplies 
and gloves or directly to the wound’ 

First, in regard to the skin edges I do not m any way minimize the 
importance of most careful preparation of the skin well beyond the operative 
field By meticulous cleansing of the field, first with a grease-removing solu- 
tion like ether or benzene, followed by green soap and water lathering and 
then rubbing with a sponge soaked in alcohol, or by the use of 7 per cent 
iodine after the ether or benzene the skin can be made sterile on its surface, 
but not always in the deeper glands and follicles An added safeguard is 
undoubtedly the careful and effective Segregation of the skin edges after the 
incision IS made, by means of dry tcfvi'els or abdominal pads 

The air-borne bacteria can be minimized by careful masking of nose as 
well as mouth, and by covering all, supply and instrument tables not in 

immediate and constant use by pedalled canopies The careful masking of 

}*• 

mouth and nose by every one in the oflferating room we are convinced, because 
of sad experience,^ is the most important measure, for it practically eliminates 
air-borne but virulent streptococci frohi the noses and throats of the operat- 
ing team , 

The minimizing of foreign bodies and the minimizing of damaged tissue 
in the wound is the most subtle and difficult part of this subject It deals 
with the essence of the surgeon’s philosophy and has to do very largely with 
the reducing to the minimum of clean-wound infections As we may con- 
stantly approach a limit in geometry but never reach it, so in surgery we can 
minimize, but never permanently eliminate, bacteria in the field Beware of 
the operator who says that he never has a clean-wound infection 

William S Halsted, that great philosopher in American surgery, many 
years ago discussed this subject and proposed and carried out certain princi- 
ples in tecbnic which gave him results that have probably never been excelled 
in clean-wound healing His few selected and trained assistants, who later 
developed clinics of their own, followed these same principles Many others 
attempted to use this technic, but because of poor results gave it up The 
report- of his first year’s work, which appeared in the Johns Hopkins Hos- 
pital Reports for 1890-1891, is an amazing example of accurate observation 
and constructive surgical teaching Halsted elaborated and refined the technic 
which he had learned from Kocher, and so clearly analyzed it that any thought- 
ful surgeon could understand and appreciate the rationale of his meticulous 
handling of the clean wound He stressed absolute sterilization of instru- 
ments and supplies, as careful cleansing of the skin of the operative field as 
possible, and finally the minimum of damage to the tissues in the operative 
field and to the vound edges To accomplish the last desideratum he insisted 
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upon sharp-kinfe dissection, complete hemostasis with sharp-pointed artei} 
clamps, the avoidance of mass ligatures of tissue, the avoidance of undue 
tension on the sutures Because catgut was so difficult to sterilize at that 
period and because its absorbability was so uncertain he adopted silk in its 
finest grades as the optimum material for sutures and ligatures He found 
that the use of fine silk improved his wound healing, made his staff more 
self-critical and favored the accomplishment of the principles essential to 
clean-\\ound healing 

The use of fine silk has come to be accepted as the standard in neuro- 
logical work, where clean-w^ound healing is rightly considered essential It is 
used in many clinics for the thyroid and bone and joint surgery, and yet 

Summary of Tensile Sticngths of Lapatotomy Wounds m Rat 


Day. 

Catgut 

Silk 

6 houra 

20 

27 

2nd day 

25.2 

33.6 

4th " 

1? 5 

30 0 

6th " 

68 OB 

98.68 

8th " 

70 7S 

108 $1 

10th ' 

87 21 

140 76 

12 th " 

101 74 

175.95 


In nil instances in catgut, rounds broke, not the sur- 
rounding tissue, up t) rougn the eighth day when break v/as 
through flurrourdlng tissue from the ninth day on» in case 
of silk, surrounding tissue broke from the seventh day, 
Tearing of actual suture line was up to the sirth day 

2 — Summarv of tensile strengths of parallel right rectus 
incisions in varying days of healing in a rat 


catgut continues to be used by the majority of surgeons in the repair of the 
ordinary clean wounds such as hernia, mastectomy and neck dissections 
Silk must not be used unless the surgeon is willing to carry out certain 
rigid rules m technic Errors to be avoided are 


(ij Tight sutures 
(4) Careless hemostasis 
the finest grades of silk 
combination of siik and 
(8) Continuous sutures 


(2) Mass ligatures (3) Blunt scissors dissection 
with blunt-nosed hemostats (5) The use of any but 
Silk that will not break should not be used (6) The 
catgut (7) The use of silk in any but a sterile field 


1 ^ technic should not be introduced into a clinic for general adoption 
ti t e operators have been trained individually in its use Unless this is 
ne t lere will be disappointing results, due to faulty technic 

as not trained m the use of silk technic in my earlier years, hut I had 
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always admired the Halsted school tor its contributions to the subject of 
primary-wound healing Ten years ago I made the mistake of urging several 
members of our surgical team to adopt silk technic Because we did not use 
the finest grades of silk, ligatures and sutures were tied with too much force , 
and because of a few infections which were followed by sinuses and long 
periods of silk extrusion we abandoned its use Three years ago I adopted 

TeNJ-ILE ^TRENCTK oj- W0UMJ5S 



a corrected technic in my owm cases, and later three of our staff began using 
silk technic in the thyroid and hernia work Our next annual report showed 
such a marked improvement in our clean-wound healing that there was a 
general desire to use it on the part of the other surgeons We have been 
careful to tram the individual surgeon in its use before allowing him to adopt 
It as routine The result is that w'C are satisfied that w^e are now having a 
much nearer approach to lOO per cent clean-wound healing and are convinced 
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that our ^\ounds are stronger and freer from later hernia formation than at 
any time uhen ive were using catgut 

We have compared wound healing m animals with parallel rectus incisions 
of the same length, using fine catgut suture material on one side, fine silk on 
the other. In this ivay we compared heavy and fine sutures of the same 
and different materials At varying periods of healing we removed the 
portion of the abdominal wall containing the parallel healing w'ounds and 
applied traction at the tivo ends to test the tensile strength of the two sides 
Iniariably the finer sutures gave stronger w'-oiind healing, and fine silk was 
always superior to heavy or fine catgut m the tensile strength of the w'ound 
ac a whole (Figs 2 and 3 ) 

A study of the sections of these experimental wounds m different stages 






4 — Section through rat’s abdominal vail shov ing repair at the end 
ot tre second da> Compare tissue section about the catgut sutures on the left 
•mth the sill on the right 

ot healing is most illuminating m demonstrating certain reasons for the better 

healing with the use of fine silk as compared to fine catgut Undoubtedly 

catgut, as It IS introduced through the tissues, causes more trauma because a 

heaiier needle is required , or if the same needle is used the angle of the catgut 

m the c\e of the needle produces a larger hole in the tissue In tying catgut, 

even when eeciw- effort is made to use no more force m setting the knots 

t lan w hen silk is used, as w as true in the making of these experimental 

1 ounds, the resulting tension on the approximated tissues bordering the 

..utures IS greater Pressure necrosis is certainly greater m the sections 

-tu led as is shown by the zone of fluid and leucoc^’tes around the catgut 

-utures as compared to the small zone or entire absence of it m the silk 
sutures rPig. 4 to 7 ; 
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Another striking feature in the sections is the far larger zone of leuco- 
cj^tes about the catgut than about the silk sutures This ould indicate a more 



' ! 

- 

Fir 5 — Section of rat •; abdominal / all on the fourth da> of rmair after 
suture of parallel ri^ht rectus inci<^ions Catgut on the lelt, silr on the 
ri^ht 

irritative reaction of the tissues to catgut than to silk In the later stages of 
healing, from the tenth daj^ on, the catgut becomes absorbed, leaMng a residual 
zone of leucoc)1:es, ^vhereas the fibres of the silk sutures become separated by 



Fir fi — “Section of rats alxJominal rail on the ei,hth day of repair 
after ‘Uture of parallel ri-’ht rectus inct'ions CathOt on the left, silV on the 
ri^ht 
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infiltrating foreign-body giant cells, with a minimum or absent zone of leuco- 
cy^es (Figs 4 to 7.) 

The tables sho^vlng wounds sutured both with catgut and with silk 
(Figs 8 and 9), offer an explanation for the more frequent w'ound infections, 
where these suture materials are used in combination The dead spaces and 
the zone of leucocytes surrounding so many of the catgut sutures indicate 
low-grade infection If non-ab‘:orbable foreign bodies, such as silk sutures, 
are in contact with or in close proximit} to these areas of infection, a more 
actne infection with a persistent sinus maj result Certainly in the clinical 
cases in our series where both catgut and ‘^ilk were used, the incidence of 
clean-wound infection was greater than when either was used alone Halsted 



Fig 7 — of -at’s pMotiit’I v^II on the tenth (hy of repair after 
suture of parallel n?ht rectus tncisio-is Note the almost complete disappearance 
of catgut and the «eparMion of the figures of silh b> infiltrating giant cells 
Ca'gut on the left, siih on the right 

had noted this and made a categorical statement advising against using the 
combination, but did not offer an explanation for the poor results 

These experimental wounds will be described in greater detail by Dr 
Peter J Vivier, who collaborated with the writer in this study They cor- 
roborate the “Studies of wound healing and tensile strength of wounds with 
various suture materials published by Howes and Harvey"’' Howes, Sooy 
and Harv'ev,'’ and more recently by Howes I^Iany of their experiments were 
carried out in wounds of the stomach wall in rats where uniform conditions 
of manometric pressure to determine the bursting point of the wound could 
be maintained 

It is exceedingly interesting to w'atch an alert, thinking young surgeon as 
he develops technic and skill in the use of fine silk in his clean-wound 
repair. As he grasps the idea of minimum tension, minimum trauma to 
ligated ti«:sue, minimum bleeding and careful knife dissection, he becomes 
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keenly interested and then enthusiastic over his improved results Fmall)' 
there appears a jealous care in improving his asepsis and gentleness with 

Compaiison of Silk and Catgut igso-32 in Thyroids, Hernias and Fiacturc Service 


THYROIDS 


Catgut 


HERNIAS 


30 


Total 


rlvlal 


Serious 


1931 


otal 


rlvlal 


Serious 





Fig 8 — Comparison of catgut and silk techn.c for three jears in thjroids, hernias and fractures 

tissues, and, when using catgut, an insistence upon much finer grades of catgut 
than those he had formerly considered essential to wound repair I have yet 

Compaiison oj Catgut and Silk in the Repair of Clean Wounds 



I 10 9 — Summar\ of uound repnir for three \e'irs comparing the results with catgut 
iMth silk and with both in combination 


to see a carefully trained, open-minded and thinking young surgeon who, 
liaMiig once acquired the silk technic, does not prefer it to catgut in the repair 
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of clean wounds One of our surgeons who since has become convinced of 
the superiority of silk once said “I can t use such fine silk because it breaks 
constantly' Our reply was “Don’t use silk as 3mur regular technic unless it 
does break ” 

There is this to be said against the use of silk by some surgeons If they 
are o\ erdeliberate and ha\ e ain tendenc} to putter, the use of silk will accen- 
tuate these characteristics One sees occasional!} a surgeon, brought up m 
the use of silk in clean wounds to the exclusion of all other suture material, 
who gets lost in the ritual of silk technic and loses sight of the mam issue 
This Brahmin attitude is especial!} to be criticized in abdominal w^ork, w^here 
prolonged operations are not tolerated as the\ are in the extremities or the 
brain But if this tendenc} to waste time is guarded against, I do not believe 
it is necessar} to take more time with silk sutures and ligatures than wuth 
any other fine material \Vhate\er the material, it should be used in the 
finest grades to get the best w ound healing 
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ACUTE POST-OPERATIVE OBSTRUCTION OF THE BOWELS 
DIAGNOSED BY THE FLAT RONTGENOGRAM 

By Dudley W Palmer, MD 
OP Cincinnati, Ohio 

The diagnosis of acute post-operative obstruction of the bowel is so 
greatly helped by the use of the flat rontgenogram that it seemed desirable 
that this method and its advantages be presented to the Surgical Association 
as part of this symposium It is particularly desirable that the method have 
your approval, as one still sees intestinal and fecal vomiting given as the 
signs of acute bowel obstruction, in some recent magazines and books These 
me signs of obstruction, just as cachexia is a sign of cancer The great need 
today, in the conduct of any acute bowel obstruction, is a better understanding 
of the earliest criteria on which a diagnosis can be made The death rate in 
other forms of acute bowel obstruction is no higher, perhaps is lower, than 
in those obstructions following operation, and this is true in spite of the fact 
that this latter form of obstruction develops in the hospital and under com- 
petent supervision 

Every abdominal surgeon would feel his work had had its greatest bugbear 
removed, were the problems of distention, its causes, difficulties and worries, 
eliminated from the post-operative course of his laparotomized patient This 
never will be, as long as we are unable to control, at will, the natural processes 
of peritoneal healing I will not point out the many articles citing statistics, 
nor will I repeat individual figures giving the percentages of cases in which 
acute obstruction of the bowels is a cause of emergency secondary operations 
The figures are appalling, the condition a calamity Instead, I will repeat 
some general statements frequently made First, post-operative adhesions 
are the commonest cause of acute intestinal obstruction, excepting hernias 
Second, in the patient presenting symptoms of acute abdominal distress, the 
finding of a laparotomy scar should raise at once m the physician’s mind the 
possibility of adhesions as the cause of those symptoms A further fact is 
that with each twenty-four hours of time elapsed from the onset of symptoms 
of acute post-operative bowel obstruction, the death rate mounts so rapidly 
that it IS approximately lOO per cent at the end of ninety-six hours There- 
fore, any harmless procedure that mil add any detail of diagnosis or will 
advance the promptness of that diagnosis by even a few hours should be 
adopted unnersally 

I cannot speak for localities in which you each work, but of a few I have 
knowledge, and in these I know' that many are not availing themselves of the 
aid so satisfactorily given by a flat picture of the abdomen under these 
conditions Some text-book and magazine articles still do not mention the 
desirability of the rontgenogram in these cases of acute obstruction I have 
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seen enough of the ps}cholog}' of medical men perhaps have evaluated my 
ovn mental processes veil enough to know that sometimes one may develop 
a “mental hazard, when standing b} the bedside of a patient recently operated 
upon The surgeon and the medical attendant have frequently had the pleas- 
ing expenence of obseiw'ing how the sick patient, w ith symptoms suggesting 
obstruction suddenly rights himself and avoids the tragedy of a secondary 
operation following close on the heels of a primary procedure The trauma 
of operation makes difficult the proper e\aluation of the post-operative symp- 
toms and the early separation of the benign from the fatal We have seen 
cases complaining of fullness in the epigastrium, of gagging, of gulping up a 
mouthful of clear or bile-tinged fluid of slight distention of nagging crampy 
pains at penstaltic inteiwals, with perhaps a slight ele\ation of pulse and 
temperature on the one hand clear up or on the other go on to obstruction 
and death We have worried wanted and waited for some clinching bit of 
evidence We have been inclined to procrastinate because we have known 
how great a shock it would be to the patient recently operated upon, and 
have felt the misgiMngs of the family when told that a second serious opera- 
tion was under consideration The combination of these facts leads to the 
development of the “mental hazard and to the adoption of a course of least 
resistance and the decision watchfully to await developments another few 
hours All this we have done in face of the fact that ever}' surgeon academ- 
ically states an acute obstruction case cannot be operated upon too soon 
Under circumstances such as these to face the patient and his family requires 
no inconsiderable amount of moral courage Tangible e\idence is therefore 
desirable 

In the modern hospital the facilities of the X-ray department are such that 
the patient who is the source of worr}* to the surgeon, because of the slightest 
or earliest s^-mptom suggesting obstruction, can be easily examined The 
e\-idence for or against obstruction can be obtained w ithout the patient or the 
family suspecting there is any anxiety in the mind of the doctor or knowung 
what IS being done That fear can be verified or eliminated in ten minutes’ 
time without disturbing the patient even as much as in the routine of daily 
care Preparation of the patient is not required The procedure is simple 
and harmless It is harmful to use an opaque meal to determine the patency 
of the bowel in the patient w ith these suspicious s} mptoms, for thereby very" 
minor symptoms may become tragic major ones A portable X-ray unit is 
rolled into the sick-room, the patient just sufficiently lifted to slip a plate- 
holder under his back and a picture snapped Many winters advocate rolling 
the patient on his side to demonstrate better the fluid levels and distended 
loops or sitting him upright to visualize the fluid levels The slides to be 
shown are of patients after operation taken m the patient’s room with a 
portable machine We have not found it necessary', for diagnosis, to add the 
discomfort or nsk of an unusual change of position in these routine examina- 
tions The know'ledge gained is usually conclusive It may be obtained w'lthm 
a lew' hours of the first untow'ard symptom This may be tw ent}'-four, forty- 
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eight, even seventy-two hours before the development of those usual text- 
book symptoms of obstruction that lead to an emergency laparotomy 

Experimentally, m the mechanically obstructed dog^ gas distention of the 
small bowel has been demonstrated m three hours, and m three and one-half 
hours m the obstructed large bowel In this experimentally obstructed gut the 
fluid levels were demonstrable as signs of the obstruction some three and four 
hours later than the gas distention evidence Other experimental injury caus- 
ing paralytic ileus produced demonstrable gas in the bowel m five and one- 
half hours, and fluid levels some seventeen and one-half hours after the injury 
These findings correspond to the opinion of clinical workers that evidence of 
mechanical obstruction is earlier shown than signs of paralysis 

Points of differential diagnosis between paralysis of the bowel and 
mechanical obstruction are being better understood, but they are not always 
to be separated Well-developed intestinal paralysis generally is thought to be 
a hopeless finding, but at that period when the condition is that of a jwesis 
rather than a paralysis, much may be accomplished The signs are definite 
enough for the surgeon to attack the problem of an acute post-operative 
obstruction before distention is a disturbing factor and even before vomiting 
has actually taken place He often early can relieve himself of the worr) 
coincident with the care of a patient who is “misbehaving” even a little, and 
can assure the famil)^ that things are going to come out satisfactorily sooner 
than if this method is not a routine one In these cases, energetic methods 
directed at bowel evacuation may be persisted m with hope of great 
accomplishment 

The gieat proportion of cases of post-operative obstruction represents the 
adherence of some one loop of the small bowel to another area Rather infre- 
quently does the post-operative obstruction develop as a result of kinking or 
adhesions of the large bowel alone Therefore the finding of gas in the large 
bowel or m the cecal head, and none in the small bowel, makes the diagnosis 
of an obstruction improbable The basic j^rinciple to be observed in the 
examination of the flat rontgenogram of the abdomen is that in the small 
bowel gas is not normally to be seen as it is intimately mixed with fluid, so m 
the post-operative patient, the finding of gas in the small bowel in a quantity 
larger than the occasional small bubble, is abnormal There is some difference 
of opinion as to what is the earliest demonstrable sign m these obstruction 
cases Ginzburg^ recently said “the earliest sign is the showing of fluid 
levels m the bowel ” It is our opinion that the evidence of gas m the small 
bow el, distending even one loop, is the earliest X-ray evidence The film may 
show one or several loops of small bow^el distended, ivith serrated, ribbed, 
feathered, or herring-bone shadows as they are spoken of by various observers 
These are the first signs and rejjresent the valvulse conniventes, or valves of 
Kerkrmg, and are closely placed in the small bow'el Late, the distended loop 
of small bowel loses these markings even though the condition w'as primarily 
mechanical Their absence indicates a very grave prognosis in contrast to a 
tair or good prognosis where the e\idence of muscular tone is showm by the 
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feathered shadows Gas in the small bowel is centiall)'' placed in the abdomen 
in the incipient stages In a lateial Anew it is near the vential surface Later 
the distended small boAvel may ci owd the collapsed enema-emptied large boAvel 
aside and so fill the flanks 

A little latei than the "one loop” stage of gas in the small bowel, one finds 
the ladder pattern of Tieves, an obseivation known long before the use of the 
X-ray It seldom is seen clinically in the acutely obstructed abdomen but is 
definitely and loutinely eaily seen by aid of the rontgenogram Gas in the 
small bowel is in well-defined small loops AAdiose shadoAvs are rather uniform 
Fluid in the small boAvel, because of the small loops, produces short, vertical 
columns of fluid An important diagnostic symptom of gas under obstructive 
pressuie in the small boAvel, is the gieat mciease m the calibre of the bowel 
gas shadoAv While an impoitant sign m the making of a diagnosis, it may 
lead to some confusion, as these distended small boAvel loops may equal the 
large in diameter 

In infants, the above general rules for obsen^ation of gas in the small 
intestine have their exception as gas noimally ma}'- be seen Neveitheless in 
these cases, if gas is seen in the small intestine and not in the large intestine, 
the probabilities are that an obstruction is present 

In contradistinction to the absence of visible gas in the small intestine, gas 
IS a normal finding in pictures of the laige bowel and stomach Gas in the 
distended colon is peripherally placed on the film and there is no tendency to 
loop formation except of course in the sigmoid region The gas and fluid 
columns aie longer and more vertical Avhen the caecum, the ascending colon, 
and the descending colon areas are visualized Avith the patient in an erect posi- 
tion The colon is further recognizable by its characteristic haustral markings, 
which are far more ividely spaced than those of the small boAvel The globules 
of gas normally present in the colon are larger than the abnormal globules in 
the small bowel 

Combining the above general observations, the important points to be 
observed are that when gas is found m the small bowel it has diagnostic 
weight, and particularly so if there is little or no gas m the laige bowel, the 
latter having been emptied by the enemas that usually haA^e been giA'-en so 
energetically in these cases The opposite of this is that no gas in the small 
bowel and considerable distention of the large bowel indicates a case m which 
waiting IS justifiable, and the fuither use of enemas and laxatives When a 
doubt exists as to the diagnosis, the picture can be repeated m six hours and 
the compaiison of the pictures then should be conclusive as to the desirability 
of an operation 

Differential diagnosis is most difficult between the acute mechanical post- 
operative obstruction and the post-operative paralytic ileus as seen by X-ray 
The difference is that paralytic ileus begins almost always as a high intestinal 
affair, often including the stomach, and not m the colon, so that in these cases 
the early gas distention is correspondingly higher The small bowel markings 
are early obliterated as the bowel has early maximally relaxed and dilated 
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To summarize^ 

First, the flat abdominal rontgenogram used in the post-operative case 
eliminates procrastination 

Second, in the group of cases clinically very doubtful, it can be the diag- 
nostic factor 

Third, it offers something definite to show a family in explaining the 
need for a second operation 

Fourth, it enables one to avoid an unnecessary exploration 
Fifth, it IS hfe-savmg when obstruction is shown to be present before 
general distention and paralysis have developed 

Sixth, the method usually will locate that part of the bowel in which 
the obstruction has developed, thus indicating the proper place for the sec- 
ondary incision and a procedure in accordance with the location 
Seventh, the findings have prognostic value 

The films shown on the screen demonstrated, first, a very early acute 
mechanical obstruction and the stages of its progression with less and less 
“feathering” up to a complete absence of these markings in the late cases of 
mechanical obstruction Second, the early great dilatation in the type with 
obstructive symptoms associated with peritonitis and paralysis Third, the 
high small intestine and gastric dilatation in the paralytic ileus group 

The films shown, with but two exceptions, have been made by Dr Wm 
M Doughty, to whom I have been indebted for help and advice m the diag- 
nosis of these unfortunate complications of abdominal surgery 
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Discussion — Dr David Chfever (Boston, Mass) remarked that in all cases the 
cardinal sjmptoms of distention, obstipation, pain and vomiting must have been present 
which would make a diagnosis of acute intestinal obstruction highly plausible The 
stomach could be evacuated bj a tube, the colon could probablv be emptied by an enema 
and vvlnt distention remained must be of the small intestines Thus we would get the 
same information afforded b> Doctor Palmer’s X-rajs 

He raised the querv whether one should not trj to avoid going to the laboratorj for 
diagnoses which might have been obvious perhaps to the old-school surgeon 

Dr Alton Ociisner (New Orleans, La ) said the X-rav diagnosis of ileus un- 
doubtedlj has not been stifficieiitlv appreciated by American surgeons} In order to 
determine the appearance time of gas and fluid in obstructed intestine, obstructions of 
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various types were produced m animals Obstructions were produced at various levels, 
some were of the simple variety whereas others were strangulated They found positive 
rontgenographical findings earlier in stiangulated obstruction than m simple obstruction 
In an animal in which one hour previously a simple obstruction of the jejunum had been 
produced, an X-ray plate was 'obtained in the horizontal position (shown), whereas this 
was in the upright Contrary to my previous belief based on clinical observations, gas 
occurred earlier than did fluid I had formerly emphasized the importance of taking 
plates in the upright position m order that fluid levels might be visualized Based upon 
this experimental work, however,'! feel that the obtaining of a rontgenogram, as Doctor 
Palmer has suggested, in the horizontal position is all that is necessary because the 
earliest finding is gas Doctor Ochsner presented a series of slides, one to show a fluid 
level in an animal one hour after the production of a simple obstruction, one to show the 
comparison between the horizontal and upright positions in the same animal three hours 
later, and one to show the difference between the simple and strangulated obstructions 
of the small gut It is evident that the amount of gas and fluid present in the intestine 
is greater following a strangulated obstruction than following a simple obstruction He 
thought, based upon this experimental work, that one is justified in saying that early in 
the presence of strangulation the X-ray is of value One hour after a strangulated 
obstruction and three hours after simple obstruction there was rontgenographical evidence 
of obstruction It is therefore of special value in those cases of strangulated obstruction, 
and It IS, of course, the type of case in which early surgical intervention is especially 
indicated 


Dr Harold Brunn (San Francisco, Calif ) said that m the X-ray diagnosis of 
acute bowel obstruction as shown by the dilated loops of small bowel and fluid levels in 
the standing and lateral position, there were two possible sources of error One has 
already been mentioned in the paper which is the occurrence of the same picture in an 
adynamic ileus resulting from some other conditions where operation may not be indi- 
cated, and secondly in any case of gangrene of the bowel which sometimes comes on 
very suddenly as the result of a band compressing the vessels of the mesentery In such 
cases It is possible not to have the usual dilatation of the bowel above the point of 
obstruction, or of the gangrenous bowel itself He had had such a case where the 
diagnosis of obstruction was eliminated because the X-ray plate did not show the usual 
picture Doctor Robinson, of Santa Barbara, in a similar case of gangrene, where some 
twenty-four inches of bowel were involved, noted also at operation that the bowel above 
the obstruction was not dilated Wangensteen, of Minnesota, has done some experimental 
work on animals along this line which verifies to a certain degree this fact It seems well 
that we should make note of such an important factor as this 


Dr John J Morton (Rochester, NY) said that if the surgeon carries a stetho- 
scope around with him he can make a diagnosis before it is necessary to call in the 
X-ray One can get very definite peristaltic sounds through the stethoscope 

Sometimes an early X-ray will show a loop of a bowel with gas in it and nobody be 
able to determine whether it is in the large or the small intestine In such a case,\ if a 
very thin enema is given, one can outline the large bowel and determine definitely that 
the gas is in the small bowel loop 

Sometimes one has a dilated stomach in the presence of a high obstruction which 
overlies the distended bowel In this instance if a stomach tube is passed and the 
stomach emptied one can sometimes demonstrate the dilated loop by X-ray 
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THE INTRAVENOUS ADMINISTRATION OF DEXTROSE IN 

RINGER’S SOLUTION 

WITH PARTICULAR REFERENCE TO ITS USE IN ACUTE ABDOMINAL 

CONDITIONS 

By J Shelton Horsley, M D 

OF Richmond, Y \ 

Acute abdominal conditions occupy a prominent part in general suigical 
practice They demand immediate therapy They may be accompanied h}- 
shock and hsemorrhage with the prospects of a rapidly spreading inflamma- 
tion The differential diagnosis cannot always be accurately made Delay 
in the treatment of a perforation of a hollow viscus or of intestinal obstruc- 
tion IS notoriously dangerous, and the mortality rate rises with delay 
Internal haemorrhage may follow trauma with or without an abdominal 
wound The differential diagnosis between shock and haemorrhage is not 
always clear in the early stages The concentration of the haemoglobin and 
of the red blood-cells m shock without haemorrhage is a very valuable labora- 
tory sign The fact, howevei, that early haemorrhage may be combined with 
shock and the fall of the haemoglobin may not be marked until the haemorrhage 
has progressed rather extensively, is a source of some confusion The danger 
of any operative procedure is greatly increased m the presence of shock, but 
in shock due to the sudden perforation of a viscus or to haemorrhage, early 
operation may be imperative It is under such circumstances that the prime 
consideration is the immediate maintenance of the blood-pressure by some 
measure that will not give late deleterious results 

In shock, whatever may be the theories as to its etiology, there is a loss 
of fluid from the vascular system The endothelial lining of the smaller 
vessels and capillaries becomes more permeable than normal and the fluid 
plasma stagnates m the tissue spaces This condition makes a lessened volume 
of fluid for the heart to propel, lowers the blood-pressure, and decreases 
the nutrition to the vital organs of the body, some of which, as the brain, are 
extremely susceptible to a diminution of normal nutritional processes Low 
blood-pressure maintained for some time also profoundly affects the function 
of the kidneys and of the liver 

The introduction of fluids which do not readily exude from the vascular 
system but which contain foreign elements may serve the immediate demands 
of elevation of blood-pressure, but their later effects are sometimes disastrous 
The remedy may be \\orse than the disease I liave had no personal ex- 
perience with acacia preparations, which arc occasionally lauded as being 
quite \aluable I ha\e, however, used Hogan’s"’ gelatin preparation The 
immediate elevation of the blood-pressure and the apparent benefit to the 
patient were striking, but the three patients in whom it w'as injected eventually 
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died, with symptoms indicating uremia The gelatin preparation seems 
to occlude the small vessels in the kidneys With that experience I have been 
unwilling to adopt for filling the vascular system preparations that would 
be letamed but that weie foreign and different in construction from what is 
noimally found m the blood 

Matas, in 1923. befoie the American Suigical Association, first pre- 
sented his method of continuous intravenous injection of a 5 per cent dex- 
tiose solution He repoited striking lesults in several cases We have 
adopted this principle he established, somewhat modifying the technic, and 
have added to the 5 per cent dextrose Ringei’s solution, which contains 
sodium chloride, calcium chloride and potassium chloride The beneficial 
action of sodium chloride, as in Ringei’s solution, is obvious and has been 
demonstiated in a number of ways The calcium chloride not only supplies 
the legular need foi calcium, but the calcium salts stimulate the heart-beat 
and tend to make less peimeable the endothelial cells of the capillaries, and 
thus to piomote the letention in the vascular system of the solution that is 
placed in it The potassium, while apparently not so important as the sodium 
01 calcium, IS an essential in the blood plasma and has an important part in 
the sequence of the stages of the heart-beat 

This combination of 5 pei cent dextrose in Ringer's solution is vhat 
might be called an artificial blood serum The dextrose is, to be sure, in 
laiger percentage than is normally found in the blood, but it is isotonic with 
the blood, as Matas and others have shown The sodium, calcium and 
potassium are m practically the same pioportion as found in the blood 
plasma 

The introduction of this fluid intiavenously m acute abdominal condi- 
tions is extremely helpful in many instances If there is shock, and the 
systolic blood-pressure has dropped below 90, the solution may be rapidly 
urn in, 500 cubic centimeties or more within a few minutes, until the systolic 
blood-pressure has been restoied to within ten 01 twenty points of its normal 
level It IS obvious that undei these conditions there can be no strain on 
the heait which suffers from lack of fluid to propel Then the flow is re- 
duced to 100 to 200 cubic centimetres an hour In the meantime, if operation 
IS indicated it can be done while the intravenous flow goes on, giving more 
fluid if It seems to be indicated by the blood-piessure, and decreasing it when 
the blood-pressure is maintained at a fairly satisfactory level 

If the abdominal condition is accompanied by marked Inemorrhage or if 
the blood-pressuie is not satisfactorily maintained by the solution, a trans- 
fusion of blood can be given through the intravenous cannula while the ad- 
ministration of dextiose and Ringer’s solution is temporarily discontinued 
If the opeiation involves repair of a hollow viscus, it would seem satis- 
factory therapy to afford the injured viscus physiological lest As the func- 
tion of the stomach and intestine is to digest, jDropel, and absorb food, these 
tissues may be put at rest for some time by using intravenous dextrose in 
Ringei’s solution, for the electiolytes in the blood are supplied by the ele- 
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ments m the Ringer’s solution, calories are furnished by the dextrose, and 
water, of course, is the medium m which the dextrose and electrolytes are 
held Dextrose contains high caloric values, a gram of dextrose being equal 
to 3 75 calories A 5 per cent dextrose solution given at the rate of about 
200 cubic centimetres an hour for twenty-four hours will amount to 844 
calories 

In cases of peritonitis or sepsis, or in dehydration, the continuous in- 
travenous administration of this 5 per cent dextrose in Ringer’s solution 
for several days is often beneficial It must be borne m mind, however, 
that when the blood-pressure is about normal the heart may be unduly strained 
by giving the solution too rapidly Usually the flow of about 150 cubic centi- 
metres an hour can be easily absorbed, but m the old, or m patients with 
arteriosclerosis or high blood-pressure, sometimes even this amount will un- 
duly raise the blood-pressuie 

Another advantage m the intravenous dextrose and Ringer’s solution 
IS the protection of the liver, particularly m acute abdominal cases m which 
the operative procedure may be prolonged and the anesthetic irritating 

Althausen,^ of San Francisco, has recently shown that, while the presence of a certain 
amount of glycogen is essential for hepatic function, “in diseases of the liver, insufficient 
gluconeogenesis causes ‘internal’ carbohydrate starvation, which results in a reduction 
of hepatic glycogen, probably largely through depletion of that part of it which serves as 
a storage form of carboh^ drate Both in experimental animals with hepatic damage and 
in patients with diseases of the liver, it is possible by administration of suitable amounts 
of dextrose to relieve the internal shortage of carboh> drate and, as a result of this, to 
bring about glycogen storage Dextrose therapy is indicated in all cases of primary and 
secondary hepatic disease ’’ 

According to Althausen, dextrose seems to have been first advocated for treatment 
of diseases of the liver by Beddard in igo8, while Opie and Alford and Graham, inde- 
pendently, demonstrated that the feeding of carbohydrates lessens the susceptibility of 
dogs and rats to necrosis of the li\er bj' chloroform and by phosphorus This observa- 
tion has been confirmed by others That most general anaesthetics have an irritating 
effect upon the liver as well as upon the kidnejs is generally known Chloroform, which 
IS now but little used as an anaesthetic, may induce acute jellow atrophy of the liver 
In such anaesthetics as avertin, which is absorbed bj the portal system and goes directly 
to the li\er, the concentration of the anaesthetic on the Iner is obvious A moderate 
impairment of hepatic function is rather difficult to ascertain, whereas renal function is 
more readilj estimated 

In a series of dogs that were somewhat susceptible to nephritis, klacNider,"^ of the 
Uni\ersitj of North Carolina, has tested various solutions that might act as a buffer 
for the kidne\s and protect them from the effects of the amesthetic He sa\s “The use 
of an isotonic solution of sodium chloride or of Ringer’s solution in such animals ren- 
dered susceptible to an an-esthetic is of no -value in protecting the kidnej against the 
an-csthetic These solutions are unable to influence the amount of stainablc hpoid 
material in the kidnev or to prevent an increase in its amount during a period of 
anxsthesia When a 2 per cent solution of sodium bicarbonate in Ringer’s solution or 
a 5 per cent solution of glucose in Ringer’s solution is given pregnant animals and 
senile animals, thev protect the kidiiej against the toxic action of ether and to a less 
extent from a similar action from chloroform This protection is associated with the 
abilitv of such solutions to either cause the disappearance of the stainablc lipoid material 
m the kidnev or to so change it chemicallv that it fails to stain in its usual manner ’’ 
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In a personal communication he sa\s he thinks it is probable that there maj be 
somewhat the same protectne effect upon the luer as upon the kidne>s 

Attention has been called to the protection of the liver by a dextrose solu- 
tion In emergency cases the accurate study of the functions of the kidneys 
and of the liver is frequently impossible To adopt a procedure or to give 
an anaesthetic that may seriously damage already diseased liver or kidneys 
is in some instances, merely postponing a catastrophe In addition to meet- 
ing the requirements of the immediate treatment of shock or haemorrhage, 
It IS also necessary* that consideration be given to the delayed effect of the 
emergency and its treatment upon the kidneys and the liver 

The excellent v ork of Orr and Haden- has show n the remarkably bene- 
ficial results of the intravenous injection of sodium chloride in obstruction 
of the upper gastro-intestinal tract, which is a frequent cause of acute ab- 
dominal conditions They ha\ e demonstrated that sodium chloride is far more 
effectne m raising the blood chlorides than any other chloride In such 
cases an additional amount of sodium chloride may be readily added to this 
solution though in obstruction of the lower ileum or colon this additional 
chlonde of sodium is not alw a} s necessar)--, though it is a marked peristaltic 
stimulant Of course the definite need for additional sodium chlonde must 
be determined by a blood analysis, though when a patient who is frequently 
vomiting gives evidence of high obstruction it is well to assume that there 
IS a chloride deficit and to add an additional amount of sodium chlonde to 
the dextrose and Ringer's solution as it is flownng 

The correction of acidosis and the promotion of the function of the 
kidneys when uraemia seems pending is also greatly aided by this solution 
In markedly impaired kidney function the dextrose solution may be increased 
to 10 per cent and the salts eliminated It is unwise, however, to adopt a 
hj-pertomc dextrose solution for an indefinite administration unless there is 
some special indication, as oedema The hypertonic solution, while it carries 
more calones, is irritating to the vein and the more concentrated solutions 
of dextrose probably have some hemolytic effect upon the blood Certainly it 
is simulating the natural methods of introducing nutrition to give it in small 
amounts continuously, unless there is an acute emergency such as oedema of 

the lungs or brain, when a highly concentrated solution of dextrose is quickly 
given 

The method that w'e have adopted for the continuous intravenous admin- 
istration of dextrose and Ringer’s solution is as follow’S 

We use a buret 54 centimetres long m which 100 cubic centimetres of 
fluid are contained in 9 2 centimetres of the length of the buret The rate of 
flow IS regulated by a screw" clamp from 75 cubic centimetres an hour to as 
much as it may be necessary to give quickly, as in shock In this way the 
danger of the entrance of air into the vein is largely obviated, w"hile a con- 
stant rate of flow is maintained 

The rubber tubing should be boiled, stretched and twisted or beaten before 
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and aftei being boiled, and sterile water run through it, in oidei to iemo\c 
deposits that may cause a reaction New rubber tubing is boiled for an houi 
in a strong solution of soda, iinsed in running watei and then boiled for an 
hour m tap water At the end of the tube is a small connecting tip or metal 
adapter (nipple) which fits into the hypodermic needle of a Luei syringe 
A glass tube is inserted near the end of the rubber tube 

All glass used in preparing the solution is Pyrex, and new glass is 
thoroughly washed before using 

To the 5 per cent isotonic solution of dextiose of Matas, we add Ringer’s 
solution Distilled water not more than twenty-four hours old is used in the 
preparation of the solution Doubly or triply distilled water seems unneces- 
sary The usual laboratory still is satisfactory (We use a Stokes copper- 
lined still ) The reactions after the intravenous administration of dextrose 
in Ringer’s solution we find are due to other things than the lack of a meticu- 
lous preparation of the distilled water Deposits m the rubber tube, a residue 
of water in the apparatus after sterilizing, impurities in the dextrose, too 
rapid flow of the solution in patients with approximately normal blood- 
pressure, are the chief causes of reactions 

The dextrose sold in bulk is unsatisfactory for intravenous use While 
marked “chemically pure quality,” an inspection of the analysis will show 
the presence of dextrin, traces of iron and othei impurities The dextrose 
in solution m ampoules is better We have had prepared by one of the large 
pharmaceutical houses an ampoule of lOO cubic centimetres capacity contain- 
ing a solution of such concentration that when added to 400 cubic centimetres 
of freshly distilled water a solution of 5 per cent dextrose and normal Ring- 
er’s solution is made, and is ready for immediate intravenous use This is a 
simple, convenient and effective method 

After two or three days the vein becomes tender, and usually by that 
time the patient has had a sufficient amount of the solution for immediate 
needs It is best, then, after two or three days, to remove the intiavenous 
cannula and give the patient a lest for a day, when another vein may be 
utilized if necessary In patients with large, accessible veins, and when the 
indications for giving the solution are for a period of not more than ten 01 
twelve hours, a hypodermic needle is satisfactory for the intravenous ad- 
ministration For this we use a No 20 gage, stainless steel needle, 1)4 inches 
(37 centimetres) long 

Dr Guy W Horsley'* and I have devised a cannula which is employed 
when the solution is to be given for more than ten or twelve hours This 
cannula measures 5 6 centimetres in length and has at its tip an oblique 
opening that permits it to be introduced into the vein as easily as a grooved 
director Its lumen is large and clear throughout, which lessens the chances 
of its becoming occluded The base of the cannula is ground to fit an ordi- 
nary Luer syringe, so by merely disconnecting the metal adapter or nipple on 
the tube through which the intravenous solution flows the cannula is at once 
available for transfusion of blood by the syringe method After the trans- 
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fusion the adapter may again be inserted into the cannula, and the flow of the 
dextrose and Ringer s solution can be continued 

It IS important to sterilize the apparatus in an autoclave because if steri- 
lized in water some of the water may cling to the apparatus and produce a 
chill 

In the Januar}% 1931, number of the Archives of Surgery we published 
a descnption of this technic in which we stated that w^e had used it m about 
750 cases with xery few reactions Since that time the reactions have been 
even more infrequent During the past year, m our cases there has been no 
reaction due to the intravenous administration of 5 per cent dextrose in 
Ringer’s solution 

The apparatus is simple and a\oids e\en the complication of the so-called 
“dnp ’ The “drip’ method is fraught with danger There is the possibility 
of the introduction of air by the “drip ’ method w hich w ould be of no conse- 
quence in proctocl} sis but w ould carrj* great danger in the vein 

The temperature at which the solution is gi\en is of little consequence, 
provided it is not too hot If it enters the vein at a temperature much over 
nhat would be the normal blood temperature, deleterious effects are likely to 
occur The careless administration of a verj^ hot solution would be fol- 
lowed by marked hemolysis and probably disastrous results On the contrar}% 
the solution at a degree considerabl} below the normal blood temperature, if 
gi^en slowly has but little if any bad effect Elaborate apparatus to keep 
the solution at a stated temperature is unnecessar}*, and it is extremely difficult 
to calculate the temperature at which the fluid enters the vein when it has to 
pass through a long tube and the cannula at varying rates of speed The solu- 
tion should neier be poured into the buret at a higher temperature than 100° 
Hanging a few hot-water bottles around the buret, or placing a hot-water 
bottle over the tube near the cannula is all that is necessary and even this 
may be omitted 

Gage Ochsner and Cutting" ha’ie shown the beneficial effect on intestinal 
penstalsis of insulin in dextrose solution Their experiments seem to indi- 
cate that the intravenous injection of dextrose m 10 per cent solution tends 
to inhibit peristalsis, but when insulin is given along wuth the dextrose 
penstalsis is stimulated W'e think it is best as a routine to give insulin with 
the solution We give with 5 per cent dextrose eight to ten units of insulin 
for eier}' 500 cubic centimetres of the dextrose in Ringer’s solution, the in- 
sulin being injected into the rubber tube w'hile the solution is flowing This 
IS enough to take care of some of the dextrose, and the additional insulin 
excreted by the pancreas will suffice for the remaining portion It is rare, 
howeier, to find sugar in the urine after giving 5 per cent dextrose m Ringer’s 
solution even when as much as 200 cubic centimetres an hour are given for 
more than ti\ ent}'-four hours 

The objection has been raised to the use of intravenous dextrose that it 
calls tor the secretion of an excessive amount of insulin by the pancreas, and 
t at when the solution is discontinued this excessive secretion will produce a 
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hypoglycaemia Such a condition, however, can be easily corrected in the 
usual way by the oral administration of dextrose in orange juice and by 
other measures 

In the emergencies m which spinal anaesthesia is to be used, the intra- 
venous dextrose in Ringer’s solution is very helpful It arrests the fall of 
the blood-pressure, to a large extent, by increasing the flow of the solution 
In such cases the intravenous cannula is more satisfactory In emergencies 
in which it IS necessary to run in the solution rapidly, the introduction of an 
intravenous cannula is better practice, though a needle may be used 

Summmy — The advantages of the continuous intravenous administration 
of a 5 per cent solution of dextrose and Ringer’s solution in emergency cases 
are, that the 5 per cent solution is isotonic, that the dextrose with the electro- 
lytes carries most of the valuable non-protem constituents of the plasma of the 
blood, that there is no foreign material in it, that it may rapidly fill up the 
vascular system and raise the blood-pressure immediately if not permanently, 
that it protects the liver and kidneys, and that it not only relieves dehydration 
and supplies the electrolytes, but provides calories 
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SUBCUT^VNEOUS INJUBIES OF THE ABDOMEN 
By Devn Lewis, MD , and I Ridgeway Trimble, MD 

OI lUlTIMOIl!, Ml) 

Papers have appeared fiom time to time during the past several years 
which have dealt Mith suheutaneous mjuiies of the abdominal visceia and 
penetrating Mounds of the abdomen Dunng the peiiod from 1885 to 1890 
the mortality of subcutaneous injuiics of the abdomen Mas from 60 to 70 per 
cent By 1900, the mortaht> in this t}pe of case had been reduced 30 per 
cent Demel published a paper from Ei'^elsbeig’s clinic m 1925, Mdiich cov- 
ered a period of tMent) -three and one-half }e.us, dunng Mhich time 126 
cases had been obser\cd The moitaht} m this scries Mas 21 9 pei cent 

The charactei of the force causing subcutaneous injiny or injuries is 
extremely variable and it may be applied m a number of difTerent Mays 
Some have emphasized cspccialU the importance of the May m Mhich the 
force IS applied in aficcting diffcient Msecra Force applied to a ciicum- 
scribed area is more apt to injuie the inte‘'tine or kidney, mIhIc force Mdiich 
IS applied more difluscly o\cr a Midc aiea is more apt to injuic the liver, 
spleen, pancicas or blood-vessels Some visccia arc piotccted because of 
their anatomical position Engorgement dunng physiological actnity may 
predispose to injur}^ also pathological changes in the organ to Mdiich the force 
is applied indirectly The Msccia of the young and those mIiicIi ha\e plas- 
ticity are not as frequently injured as aic those of the old, 01 those Aihich, 
because of fixity, cannot change form or location Mhen the force is applied 
The mortality has been reduced m the subcutaneous injuries because 
the possibility of involvement of the solid visceia or intestines and bladdei 
has been so emphasized that caution is ahvays cxciciscd, and M'lth increasing 
experience the surgeon has improxed in diagnostic ability Exploratory 
laparotomy is much more frequently rcsoitcd to than befoic, and, as a result, 
many injuries are recognized and icpaircd Mdiich formerly M'ould have ter- 
minated fatally because of hacmorihagc or peiitonitis 

In the series about to be leportcd thcic aie 140 cases of subcutaneous 
injuries of the abdomen Forty-five of these cases have not been analyzed, 
as they xvere treated expectantly and the injury of the abdominal viscus 
was not demonstrated All of these patients had symptoms of mtra- 
abdominal injury Mdiich M^eic marked and serious enough to warrant 
hospitalization 

Inpiues of the Live) — In this series aie twenty cases of rupture of the 
wer An operation was performed on fouiteen of the twenty and six of 
t ese died, giving a mortality of 40 per cent Four patients weie not 
operated on because of many complicating injuries The moitality, then, in 
tie twenty verified cases of rupture of the hvei was 50 pei cent 
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How extensive the injuries may be is indicated by the history of one of 
the cases admitted to the hospital in the eaily ’nineties The patient was a 
forty-nme-year-old Negro who was unconscious when brought to the hospital 
after having been run over by a cait The pulse was no and feeble, the tem- 
perature was 95 6° F Judging from physical findings, some of the ribs on 
the right side were fractuied The patient soon regained consciousness, but 
complained of thirst, became extremely restless and the extremities were cold 
The patient died seven hours after admission, not having recovered suffi- 
ciently from shock to justify any operative procedure The autopsy revealed 
a rupture of the right lobe of the liver and right kidney, intra-pentoneal 
haemorrhage and fat embolism of the lungs 

The histones of two cases of rupture of the liver with associated injuries 
follow 

Case I — D T , a white male, aged thirty-four, fell into the hold of a vessel, a 
distance of twenty-five feet, about two hours before admission Both femurs were 
fractured at the middle third, but no other injuries were discovered The lower ex- 
tremities were dressed in extension and the patient seemed fairly comfortable The next 
day the temperature rose to loi 8°, pulse 120 The patient complained of severe pain in 
the left side He became delirious, the temperature and pulse rose rapidly, reaching 
108 8° and 170 at the time of death six days after admission The autopsy revealed frac- 
tures of both femurs, rupture of the liver and hiemorrhage into the pleural and peri- 
toneal cavities 

Case II — A G, a white girl, aged nine years, was struck by an automobile, and 
when brought to the hospital was in acute distress She complained of pain in the 
abdomen and left arm The pulse was as high as 130 and almost imperceptible Gen- 
eralized abdominal tenderness, most marked in the right upper quadrant, was noted 
The left humerus was fractured 

A laparotomy was performed two hours after the injury A large laceration was 
found in the dome of the liver This laceration was packed with gauze and some sutures 
inserted The child recovered rapidly and completely, although some consolidation of the 
lung was noted and there was a pleural effusion 

The mortality of rupture of the liver is greatly increased, as may be seen 
by associated injuries Edler collected 189 subcutaneous injuries of the 
livei and found that the mortality was 85 8 per cent when there were associ- 
ated injuries In rupture, unassociated with other injuries, the mortality 
was 78 2 per cent 

The diagnosis of lupture of the liver cannot be made with ceitainty 
A piovisional diagnosis can be made when there are symptoms of internal 
hcemorrhage, when there aie localized tenderness and rigidity in the right 
upper quadrant, and when the force applied has been such that rupture might 
be suspected Falls from a height, the patient striking upon the feet, not 
infrequently cause rupture of the liver We have not noticed bradycardia, 
which Fmsterer regarded as a rather characteristic symptom , neither have 
we noted pain radiating to the right shoulder 

In all the cases the capsule of the liver was torn The “sub-capsulai 
lupture” with destruction of liver parenchyma described by Brandberg has 
not been encountered 
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'J he (le.Uiiient Ii.is consisted ot p.ukin^ with g.iii/e cnml)incd with siuuie 
when sutines alone wonhl not snftue ( lUtl.i-jK uh.i has also lieen used as a 
diain to facilitate the escape ot hile tiom the sni iace of the laceiation 

The piognosis in the nncoinpluated c.ises dejiends upon the eaily diag- 
nosis and eail} tontiol ot the h.enionhage It is somewhat sinpiising that 
the uncomplicated cases in some statistics ha\e a higher moitality than the 
complicated, foi the patients aie hi ought to the hospital latei, when the 
injiiiy to the ahdominal wall, imassociated with othei mjmics. seems slight 
Rnptiucoi IlicSph'iii — In 1928 Connois uad a j)apei before this society 
in w'hich he stimmaii/cd the studies of thiiD-nmc cases of splenic mjur} 
It included all iniunes of the spleen cncountcied m the llailem Hospital 
during a tw cut) -tin ce-\eai peiiod (190510 1927. iiiclusice) The mjmy was 
demonstiated at autopsc 01 In operation In this paper it is pointed out 
that m the j)enod (1906 to 1916) there weie twcKe admissions to the hos- 
pital for ]U])tuicd sjilcen and of these twehe onl\ thiee wcie due to auto- 
mobile accidents, while in the suhsecpient cle\en-\eai jieiiod (1917 to 1927) 
there were twenty admissions foi splenic rupture and forrrteen of these 
tw-ent} cases were the result of such an nijui) 

The follow mg cases will be cited to indicate the mechanism of luptuic and 
the symptoms 

C\SK III — Tins bo\, .iq:c(i twchc was «;i.an(inie .it a corner when an automobile 
passed The drncr leaned out of the window .ind sl.ippui the bo\ o\er the left upper 
abdomen The bo\ doubled uii with pain lh.it nmht he became pale perspired freeh 
suffered from abdominal pain and eonnted lie w.is brought to the hosintnl ihirt\ 
hours after the injure The temper.iture was 100 iniDe no. blood-pressure 110/70 and 
haemoglobin 60 per cent He compl.iiiied of jiain in the left upper ciuadrant of the abdo- 
men, which was somewhat distended The abdomen w.is geiicrallc tender but the rigichtc 
was most marked o\cr the left half and dullness could be made out in the iliac fossa 
Repeated blood counts reccaled a killing ecll and h.enioglobin count Because of the 
semptoms and the character of the injury a diagnosis of ruptured spleen was made 
The abdomen was opened through a high left, p.irarectal incision A fragmented 
spleen was renioeed and the patient recovered rapidh 

Cash IV E J, a colored man, aged twente -three, was struck in the lower left 
back by a brick about one-half hour before admission to the hospital He experienced 
severe upper left quadrant pain The temperature was 1004° F, pulse 92, h.emoglobin 
80 per cent, wdiite blood-cells 19,250 and blood-pressure 150/8S Extreme tenderness 
was noted over the entire abdomen, most marked in the left upper quadrant An opera- 
tion was performed and a ruptured spleen removed 

Anothei meclianism of 1 upline is illustrated by the following case 

Case V T W, a colored male, twenty-nine vears of age, fell three stories, striking 
on a concrete pavement When brought to the hospital the temperature w'as 101° F, 
pu se 2, respirations as high as 48, blood-pressure 115/70 There were no signs sug- 
gesting injury of the brain or cord Pain in the abdomen increased wdnle the patient 
was emg observed, as did the rigidity The symptoms as they developed pointed to a 
rup ure o the spleen When the laparotomy was performed a rupture of the spleen 
mi ^ splenectomy was performed Pneumonia dev'eloped and the patient died 

le ourth day An autopsy was performed There were no peritoneal changes 
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Extensive bronchopneumonia was found A number of ribs on the left side had been 
fractured 

During the past few years several papers dealing with ruptuie of the spleen 
have appeared The prognosis depends upon the seventy of associated in- 
juries and the time at which the operation is performed Early diagnosis, 
as m most surgical emergencies, is of prime importance 

The principal symptoms are those of shock and haemorrhage It is often 
difficult to determine whether the patient is suffering from shock or haemor- 
rhage Operations undertaken while the patient is in severe shock will in- 
crease the mortality, and, on the other hand, operation should not be delayed 
until so much bleeding has occurred that the chances of recovery are 
greatly reduced 

All patients complain of abdominal pain This, m by far the greater 

number of cases, is m the left hypochondrium It may, however, be general- 

ized Abdominal distention occurs in most of the cases In our experience 
the most important points are the history of the accident, pain m the left 
hypochondrium, abdominal rigidity, dullness m left iliac fossa, increase m the 
pulse rate and a falling cell and haemoglobin count In suspected cases a 
blood count should be made on admission and repeated at frequent intervals 
Other symptoms have been described, such as pain m the left shoulder, and 
vomiting, and considerable importance has been attached to them These are 
not infrequently incidental, and undue significance should not be attached to 
them In some instances the case may be regarded as that of an acute abdo- 
men, and the rupture of the spleen is found when the abdomen is opened 
Surgical judgment must be exercised as to when an operation is to be 
performed In the badly shocked case a fatal outcome may follow a poorly 
timed operation Pool has pointed out that in some cases there is a distinct 
latent period between the subsidence of the symptoms of shock and the 
beginning of the symptoms of internal haemorrhage The operative risk will 
be reduced if this is kept in mind and the operation is performed in the 
interim (the latent period) 

We much prefer removal of the spleen to suture of the rent, which is 
impossible m many cases, and to tamponade, which may be followed by 
secondary haemorrhage In most cases, splenectomy is as simple as either of 
the other procedures The physiology is not altered and the patient, if he 
survives the operation, makes a complete recovery 

Spinal anaesthesia is advocated by some We have used a combination of 
gas and ether anaesthesia 

There are seventeen instances of ruptured spleen in this series, fourteen 
of which were operated upon Four of the fourteen patients died, giving a 
mortality of 28 per cent The four deaths occurred in patients with multiple 
injuries One had a ruptured lung, one a rupture of the kidney, laceration 
of the colon and fractured ribs , one a fractured skull, fractured femur and 
fat embolism, and another died on the fourth day of bronchopneumonia 
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This patient also had several fractured ribs The associated injuries were the 
cause of death in these cases 

The diagnosis must be made carh, but consideiable surgical judgment 
must be used in determining ^\hcn the opeiation should be undertaken 

Injuucs of the Intcstnics — The intestines aie not infrequently involved in 
subcutaneous injuries of the abdomen The small intestine is more frequently 
injured than the large and the stomach less frequently than the large intes- 
tine W}ss, m his paper, deals mth thiit}-inne injuries of the gastro- 
intestinal tract The duodenum uas nnohed in ^l^e cases, other segments 
of the small intestine in thirt)’-tuo and the large intestine in tuo cases The 
force IS usually circumscribed and the patient gi\es a history of being kicked, 
struck b}’’ a stone or run over b) an automobile A bursting rupture is also 
occasionally seen The intestinal loop ina} be ruptured from ^\lthm by its 
contents of liquid and air A bursting ruptuic of this kind is usually long, 
extending over a considerable segment 

As a rule, an initial shock follows the application of the foice Not infre- 
quent!}, lion ever, the patient walks into the hospital and clinically shows no 
evidence of impending danger The possibiliU of lupture of the intestine 
must be kept in mind when circumsciibed blunt force is applied to the abdo- 
men, and the patient should be hospitali/xd Within a short while, we have 
seen a patient die wdio refused hospitali/ation This patient, an elderly man, 
w^as kicked in the abdomen one morning by his son-in-law He was a Pole 
and understood English with difficulty !Many attempts weie made to hos- 
pitalize this man, but he lefused to enter The next morning he was bi ought 
to the hospital, a spreading peritonitis liaMiig developed He died shortly 
after an operation was perfoimcd All suspected cases should be hospitalized 
There are eleven cases of rupture of the small intestine Eight of these w^ere 
operated upon and five died, giving a mortality of 62 per cent One case 
that recovered w^as operated upon within three hours and another within 
tw^elve A perforation of the ileum w'as found m the third, but a local 
abscess had formed wdiich w^as drained 

Petry reports 199 cases wuth a mortality of 87 5 per cent , Hertle 138 
cases with a mortality of 768 per cent , Wyss thirty-nme cases Avith a 
mortality of 33 3 per cent Just reports eleven cases of rupture of the small 
intestine from Ranzi’s clinic (Innsbruck) wnth but one death, a mortality of 
999 per cent These figures are the best yet given Seven cases were 
operated upon wuthin six hours wuth one death , two cases in from seven to 
twelve hours with no deaths, two within from thirteen to twenty-four hours 
with no deaths All w^ere ruptures of the small intestine without associated 
injuries 

A provisional diagnosis may be made by the history and usual clinical 
signs and symptoms The X-ray assumes a role of unusual importance in 
these cases, for w^hen free air is demonstrated in the peritoneal cavity there 
is no doubt as to the procedure to be followed Exploratory laparotomies are 
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not infiequently perfoimed If lecovery occurs, there aie few, if any, 
sequelae — these may be post-operative hernia and stenosis of the bowel 

Rnptia e of the Kidney — In the recoids of the hospital there are found 
thirty subcutaneous injuries of the kidneys In twenty-one cases a diagnosis 
of an injury of the kidney was made because of the local signs and blood 
in the urine 

The following cases may be cited 

Case VI — J H , white male, age not given, was struck by a tram six hours before 
admission to the hospital When he entered the hospital the temperature was 98° F , 
pulse 65 and a tender mass could be palpated in the left flank He was carefully watched 
There was no aggravation of symptoms noted on admission The hsematuria decreased 
rapidly in amount The patient was discharged three days after admission against advice 

Case VII — L S , white male, aged fifty-one years, slipped and fell heavily against 
a plank, striking his left flank Within twenty minutes he passed a large quantity of 
smoky urine His pulse on admission to the hospital was 56, temperature 97 8° There 
were no signs or symptoms of increasing haemorrhage, although marked dullness was 
found in the left flank Red blood-cells were found in the urine for several days, but 
the patient rapidly recovered 

The following is the lecord of a patient who sustained a subcutaneous 
rupture of the kidney In this instance an operation was deemed advisable 

Case VIII — P R , colored girl, thirteen years of age, fell down some cellar stairs, 
striking the right side of the abdomen She had difficulty in getting to her feet and 
ascending the stairs Severe pain developed in the right flank When brought to the 
hospital twelve hours after the accident the temperature was 102 4° F , pulse 120, 
respirations 28, blood-pressure 95/50 Tenderness was elicited by deep palpation over 
the right side of the abdomen The tenderness was, however, most marked over the 
region of the right kidney posteriorly The urine consisted almost of pure blood 

At operation the right kidney was exposed A transverse tear through the middle 
was found The tear was closed by suture and a dram placed down to the kidney bed 
The patient recovered rapidly after suture of the tear 

Two deaths occurred m the twenty-one cases of contusion of the kidney 
In these two cases there were associated injuries An injury of the kidney 
was predicated upon the local findings and haematuna 

Nine patients were operated upon Three deaths occuned among the 
nine — a mortality of 33 per cent Different operative procedures were em- 
ployed, such as suture of the tear, nephrectomy, packing and placing of a 
clamp on the pedicle of the kidney The last procedure was employed once 
in the early days of the hospital The patient had sustained a sev'ere injury 
with a dislocation of one hip The patient’s condition did not improv'e A 
continuing hcemorrhage from the kidne}' was suspected and the simplest 
procedure was employed to control it 

Injuries of the kidney should be tieated conservatively unless theie are 
ncreasing signs of hxniorrhage Twenty-one out of thirty occuinng in this 
senes were so treated with a moitality of 9 pei cent It has alieady been 
mentioned that the concomitant extensu'e injuiics m two cases were piob- 
alily the cause of death 

Ruptnie of the Bladdci — Onlj’- elev'en cases of perforation and lujjtuie 
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()I the bladclei have been obsened Vmon^ Ibe eleven eases aie but two in 
which the luptuic was hydiostatic 

Casp IX C B, cdloicd male, lwenl\-lwi) et.iis of age, wa', knoeked down wdiilc 

fighting twcnt\-foiir hours before admission to the hospital He had been drinking 
freelj On admission to the hospital he complained of abdominal pain and passed bloody 
urine The temperature was 96° F , the pulse 96, wdiite blood-cells 22,000 The abdomen 
was great!} distended and marked tenderness, especially to the right of the umbilicus, 
evas noted Muscular rigidite was also marked Shifting dullness could also be made 
out in the lower part of the abdomen Eighteen hundred cubic centimetres of bloody 
urine w'ere withdrawn b\ catheter An immeehatc operation was performed Bloody 
urine w’as found m the peritoneal caeit}, which was walled off on the right side A rent 
SIX centimetres in length was found in the bladder on the peritoneal side This extended 
somewhat into the anterior wall of the bladder The rent in the bladder wall was 
sutured and a catheter placed in the space of Rctrius for drainage Patient recovered 

In one case no operation was performed 

C\sE X — A colored male, aged fift}, was brought to the hospital August 25, 1903 
He w’as brought In the police and was said to ha\e been oicrcome by heat He had 
stopped work m the fields four da\s before The patient was unable to void and suffered 
severe abdominal pain On admission the abdomen was of board-hke rigidity The 
patient died fort} -eight hours after admission At autops\ an mtrapentoncal rupture 
of the bladder was found 

The cases of extraperitoneal rupture wcic ftequently associated with 
fractures of the pelvis, and the tieatment consisted eithei of suture of the 
tear and drainage, or simply drainage of the space of Ret/ius 

The immediate symptoms of mtiapciitoneal luptuie may vary Lewis 
has seen a patient w^alk into the receiving w'aid tw'enty-four hours after 
having been kicked m the abdomen wdnle m a dunking bout This patient 
had no shock and not enough abdominal symptoms to arouse any great sus- 
picion In another instance the patient Avas in a railroad wreck The wreck 
occurred in the morning at about live o’clock wdien the patient’s bladder }vas 
full He said that wdien the collision occurred he experienced a slight jolt 
and was rolled out of his berth Stranguiy developed soon and he experi- 
enced severe pain in the abdomen When he w'as brought to the hospital six 
hours later, he appeared shocked Marked rigidity w'as noted ovei the low^ei 
abdomen and there was marked tenderness The patient w^as catheterized 
and blood-stained urine withdrawn An immediate operation was performed 
and a longitudinal rent, extending from the apex to the base of the bladder, 
was found on the peritoneal surface Considerable urine was found m the 
free peritoneal cavity The rent was sutured, and the patient made an 
uneventful recovery 

The history is of great importance in making a diagnosis of injury of the 
bladder With the modern methods of cystoscopy the diagnosis should be 
made in a high percentage of cases, but unfortunately these methods do not 
always give us all the information we desire Stranguiy, blood in the urine, 
lower abdominal pain and rigidity are symptoms of greatest significance In 
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some instances an exploratory incision is indicated and should be advised 
With refinements in diagnosis, the mortality of subcutaneous and perforating 
wounds of the abdomen have been gradually, but consistently, reduced 

Early recognition of the probable nature of the lesion and early use of the 
surgical therapeutic procedure to correct the lesion will be followed by reduc- 
tion in the mortality There is an irreducible minimum, however, and this is 
due to the associated or complicating injuries 

Discussion — Dr I Ridgeway Trimble remarked that there is one interesting 
operative procedure, one that is erroneously thought to be life-saving in many cases, that 
should possibly be mentioned In subcutaneous injuries in which great haemorrhage is 
incurred through rupture of the liver or spleen, not infrequently blood is collected, 
filtered, and reinfused into the vein of the patient Thus, Allen reported a patient with 
a ruptured liver who was reinfused with 800 cubic centimetres of his own blood recovered 
from the abdominal cavity, and who died fifty-six hours later with complete anuria 

The answer to this unfortunate result may he in the damage done by the toxins 
elaborated by a ruptured liver in which autolysis takes place so rapidly Helwig reported 
a patient with traumatic pulpefaction of the liver who died eleven days later with jaundice, 
extensive nephrosis, diffuse haemorrhages in the serous cavities, with a greatly increased 
blood nitrogen content, especially the creatinine The remfusion of a patient’s own blood 
IS often fraught with great danger 

Dr James M Mason (Birmingham, Alabama) said that he lived in a section of 
the country where, on account of the large colored population and for other reasons 
perhaps, they are forced to deal with a large number of these cases He had been 
surprised to find there was a mortality in the Johns Hopkins Hospital of around 30 or 
35 per cent in them 

He said the average mortality for that class in the country, as Doctor Lewis said, is 
between 50 and 60 per cent In 1923, he attended 127 cases with a mortality of 58 8 per 
cent and in 1930 Moyer reported 202 cases in Cincinnati, with 508 per cent In 1931, 
Billings and Walkling, from Philadelphia, had 156 cases with 55 14 per cent In 1931, he 
assembled twenty cases with 55 5 per cent mortality In the past year there had been 
operated on for supposedly penetrating wounds of the abdomen in Hillman Hospital in 
Birmingham sixty cases with a mortality of 50 per cent , thirty recovered and thirty died 
Operations were done on eleven with non-penetrating wounds (and they had forty- 
nine cases for that year) with twenty-eight deaths and a mortality of 57 14 per cent 

These collected cases were not done by any individual surgeon but were from the 
hospital and visiting and resident staff in the hospitals As compared with this 50 to 60 
per cent mortality in 1931, B C Willard reported sixty-three individual cases with a 
mortality of 35 per cent He said that compared very favorably with the mortality which 
Doctor Lewis had just reported for Johns Hopkins Hospital 

He called attention especially to the influence of haemorrhage in this 50 per cent 
mortality In the 127 cases that he reported in 1923, he subdivided them into penetrating 
wounds with extensive visceral injury with minimum haemorrhage He found m the 
parallel cases they had forty-seven cases with large haemorrhage and forty-one deaths, 
a mortality of 872 per cent Of the penetrating injuries with small haemorrhage, forty- 
seven cases, there were seventeen deaths, a mortality of 36 i per cent 

As to irreducible mortality he said there is room for improvement to take place m 
the item of mortality due to haemorrhage He considered from what he had read and 
what he had gathered, particularly from some questionnaires he sent out to 100 of the 
best offices m the country, that the question of blood replacement is not receiving the 
important consideration that it should receive for this type of case 

A sociological question comes m here Most of these penetrating wounds of the 
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abdomen occur in people in the lowest strata of society and are either the results of 
brawls and fights among people of that class, or encounters with officers of the law 
The} are, as a rule, treated not in our more especially organized and better operated 
hospitals, ’but in the large charity hospitals of our cities and counties Blood replace- 
ment in these cases to be most successful must be applied not the day after the patient 
IS operated on, nor two or three days later, but immediately, at the time, to receive just 
the same consideration at the hands of the surgeons as the laparotomy 

He said we all learned about the curability of gunshot wounds m the days of Doctor 
Fogelbaum We know that we can prevent peritonitis if we operate promptly and 
control hjemorrhage One can reclaim a certain number of cases that would die from 
hemorrhage In that day we did not know about blood replacement and we did not 
consider it in its proper light 

Blood for transfusion to be of benefit to this class of patients must be obtainable at 
the same time they come in for the operation, before the laparotomy The only way that 
city and charity hospitals can be organized for furnishing this blood is to consider blood 
as a therapeutic agent of highly specialized t}pe for which there is a definite demand 
and for which the hospital ought to be prepared to pay, just like it is for elaborate 
hospital equipment and elaborate X-ray, expensive and elaborate sera and anti-toxin 
and things like that Whenever we can establish our charity hospitals and our big public 
institutions and things of that sort w’here they recognize that a certain amount of blood 
ought to be used at a definite time on this particular class of patients, then we can 
reduce in a large measure this difference between 87J4 per cent mortality where hsemor- 
rhage carries them out, to about 35 per cent in those cases where they die from com- 
plications and things of that sort He looked forward confidently to the time when 
all hospital boards w'lll recognize this and supply this blood In reply to a questionnaire 
of loi hospitals in this country, less than 40 per cent said that they included in their 
regular expense the question of supplying blood for transfusions for indigent patients 

Dr Le Grand Guerry (Columbia, S C) remarked, in discussing the paper of 
Doctor Lewis, that some years ago he published in the Annals of Surgery, a paper of 
“Tw'enty-seven Cases of Penetrating Gunshot Wounds of the Abdomen ^vlth Three 
Deaths ” He was more convinced now than ever before that a number of these cases 
were saved by taking the necessary time to improve the patient’s condition before 
operating 

Specifically as regards the problem of hsemorrhage, one must remember that in 
the presence of traumatic shock it takes comparatively little loss of blood to produce 
a profound circulatory disturbance He said often they have had this experience, in cases 
of perforating wounds of the abdomen with haemorrhage, they have operated on and re- 
paired ten or twelve perforations, practically emptied the abdomen of blood, and com- 
pleted the operation without finding the source of the haemorrhage An irregular tear 
in a small vessel coupled with a profound drop in blood-pressure permits thrombosis of 
the vessels, thereby controlling the haemorrhage before the operation is undertaken This 
IS one of the mam reasons why we never operate with precipitate haste 

We believe it to be a great mistake to take these patients with penetrating, per- 
forating bullet wounds of the abdomen that come m in a condition of profound shock, 
with or without haemorrhage, rush them to the operating room and operate immediately 
If one does so one is inviting disaster and an excessively high mortality 

He had collaborated on this thought in the text of his paper by pointing out that 
one has immediate soiling in perforated wounds of the abdomen but not a true peritonitis 
It takes time to develop a spreading peritonitis— several hours of time — and this time 
can be well spent in making the patient a safer surgical risk 

There are those, however, who disregard the above-mentioned principles which he 
believed to be fundamental not only in relation to bullet wounds of the abdomen, but 
as applied to the broader field of acute abdominal emergencies However, when these 

693 



DEAN LEWIS AND TRIMBLE 


principles are so disregarded the proponents will continue to come to the forum of 
surgical practice in America and talk about 40 per cent and 50 per cent mortality 

Dr William L Estes (Bethlehem, Pa ) said there is one feature of Doctor Lewis’ 
paper that he would like very much to emphasize, and that is the effect of non-pene- 
trating wounds of the abdomen He said that most wounds that we have seen have had 
lacerations and have shown their injury He had, however, had the experience of seeing 
quite a number of others, in which nothing visible was evident externally to indicate that 
there had been any serious injury within the abdomen Yet because of long shock and 
weakness and other evidences it was apparent there had been a very serious intra- 
abdominal injury 

Among the other injuries of the mtra-abdominal viscera which he had had occasion 
to sec were lacerations of the greater omentum 

He had distinctly in mind a man who was thrown forward, struck on the edge of 
a projecting bolt, which made a wound penetrating only the skin and the superficial 
fascia That man apparently had such a trifling injury that he was kept at home for 
a while Not improving, he was sent to the hospital, evidently in a serious condition 
of exhaustion and with evidences of some sort of intra-abdommal effusion He was 
operated on and it was found that his greater omentum had been torn and that he had 
been bleeding seriously from the omentum for over twenty-four hours Doctor Estes 
said “seriously” — at first it was serious, and then it clotted and finally the clots were 
being absorbed by the escaping sera 

Another intra-abdominal laceration is a rare condition which he had seen, and that 
was a laceration of the upper edge of the mesentery In one case this was torn so that 
the vessels were opened and the individual was bleeding profusely It resulted from a 
precipitation forward by moving machinery, the man striking in spread-eagle fashion 
on the floor He was brought in with the tear m the upper part of the mesentery from 
which he was bleeding profusely 

The fourth rare inury which he had seen was laceration of the jejunum just distal 
to the duodenojejunal fold, just beyond the membrane, where’ a part is held firmly and 
the rest has considerable excursion m the abdomen These fixed points where an 
intestine, especially the small intestine, is held and the rest of it is mobile, are vulnerable 
points The effect of being thrown forward or being violently propelled forward on the 
abdomen, with the concussion and sliding pressure, may cause a laceration of the 
jejunum 

In the case he had in mind he found a transverse laceration, involving almost half 
of the periphery of the gut 

He was glad to hear that Doctor Lewis’ statistics do not indicate that lacerations of 
the kidney should have operation invariably He had for many years given up operating 
on lacerations of the kidney unless there was a very large haematoma Unquestionably 
the results were far better by expectant treatment 

Dr M L Harris (Chicago, 111 ) said he wished to mention that the injury to the 
abdomen may not be a severe one in order to cause serious injury to the viscera 

Recently a young man was brought into the hospital He was strong and healthy, 
eighteen years of age He had been riding a motorcycle He had a collision with a 
truck He did not injure the abdomen at all He came into the hospital and all he 
complained of were slight bruises on his leg 

Doctor Harris happened to be in the hospital shortly afterward and examined the 
patient very thoroughly He seemed perfectly well There was no tenderness or pain 
m the abdomen, and the patient complained of none There was no soreness of any 
kind His condition was practically perfect 

The patient was simply put to bed Within a few hours his condition was abso- 
lutelj alarming and he died shortly afterward At the autopsy they found that the 
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jejunum had been tom completeU m two There was no great hsemorrhage The 
patient said when he entered the hospital that he didn’t hit the abdomen at all in his 
accident, and he had no recollection of the abdomen being injured in any way 

Another case showing the effect of hydraulic pressure in a full bladder was that of 
a young lady, aged eighteen, who had been to a dance and therefore had a full bladder, 
was riding home late m the morning— or mavbe early in the morning— m an automobile 
which had a collision She was injured, and brought to the hospital When he saw 
the patient she was in extreme collapse with evidence of great hieinorrhage He transfused 
her immediately, opened the abdomen which w-as filled wnth urine and blood and found 
that the bladder had been completely torn from the urethra The bladder was repaired, 
hemorrhage stopped, and the patient recovered 

These cases show' that slight injuries to the abdomen ma\ occasionalh cause severe 
injury to the viscera 

Dr Arthur Di ax Bevan (Chicago, 111 ) reminded the members of the American 
Surgical Association that the American Surgical Association had been verj intimateh 
associated w'lth the development of this subject One of the earh pieces of surgical re- 
search published bj Samuel D Gross was on intestinal wounds In 1884, he wrote 
a final paper on that subject 

In 1884, Charles T Parkes, of Chicago a member of this Association, did a senes 
of experiments on fort\ dogs He an<estheti7cd them 1 hen the\ w'ere prepared asepti- 
cally for operation The abdomen was shot through and the injury done immediatelj 
repaired It is interesting to know' that at that time he did this work, it w'as the first 
series of experiments on gunshot w'ounds that had been done on animals w'lth the 
combined benefit of anesthesia and asepsis About half of the dogs recovered Parkes 
reported this w'ork in the Chairman’s Address of the Surgical Section of the American 
Medical Association 

Parkes’ w’ork w’as immediately followed, m this countrv and abroad, bj a number 
of reports of successful operations for penetrating wounds Bull, in New' York, reported 
one, Hamilton in Washington, Murphj 111 Chicago each reported successful cases, and it 
was really the beginning of the modern operative treatment for penetrating w'ounds of the 
abdomen 

There were other members of the Association who contributed much to this field 
of surgery, notablj' Nicholas Senn with his hydrogen-gas test and bone plates, and John 
B Alurphy with the Murphy button 

Dr Frederick C Herrick (Cleveland, Ohio) lemarked that it has been w'ell said 
delay m acute appendicitis and intestinal obstruction is fatal How'ever, delaj m some 
types of abdominal trauma is life saving, if the time is spent m overcoming shock b\ 
infusions, morphine, w'armth, etc and preparing the patient for better resistance to the 
surgical procedure However, if hiemorrhage is evidenced, the quicker the operation 
the better He had many times observed that severe haemorrhage when seen during its 
occurrence or soon after is characterized by a progressively slow pulse, even as low' 
as 56 or 58, occurring before an accommodative increased rate is established , a slow' 
pulse is usually the first sign of haemorrhage 

Rupture or a perforating wound of the liver is not usually followed by dangerous 
haemorrhage, and he said they have been treating them bv shock measures and tighth 
strapping the lower right chest In such cases, a haematoma, sometimes of a large size 
may form beneath the diaphragm aftei which it can be aspirated or drained if necessary 
As an exception to the rule, he reported a case of a boy of ten to twelve years of age 
who, falling from a height upon a fence, suffered an almost complete pulpifying of the 
liver The patient was not operated on but treated as above He died from haemorrhage 
Operation would certainly have been of no avail when one saw at autopsy the extent of 
the damage to the liver 

Afore amenable to surgery m his experience has been that of serious injuries to the 
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spleen Being a more vascular organ, haemorrhage from it flows along the left colic 
trough, fills the pelvis, and, following serious trauma of the spleen, forms a definite 
diagnosis of splenic rupture and indication for a splenectomy As to the intestine, 
incomplete lacerations resulting from a jarring fall have especially interested him A 
girl of thirteen years sat down heavily on the sidewalk while skating and experienced 
a little pain in the right iliac fossa but continued her usual activities Ten days later 
a mass developed in the right fossa which on exploration proved to be an abscess follow- 
ing rupture of the peritoneal coat of the caecum and ulceration through of the mucous 
membranes Naturally, such occurrences are most common near a fixed point of the 
small gut which becomes the point of tearing from the trauma These points are the 
second portion of the duodenum, the duodenojejunal juncture, the iliocecal juncture, and 
we must remember that the ascending and descending colon are greatly variable in the 
length of their mesentery, being practically sessile in one-third of the cases so that at any 
one of these five points a peritoneal tear may occur by blunt trauma or crushing trauma 
and later a completion of the injury by rupture through of the mucosa may occur 

To him there has not seemed such great difficulty in diagnosing rupture of the 
bladder Take alcoholism with likely a full bladder and muscular relaxation, now add 
trauma in the shape of a suprapubic blow and rupture is likely A few hours later 
muscular rigidity, rising white blood count, abdominal tenderness plus an occasional 
X-ray for pneumoperitoneum have helped to diagnose these cases The introduction of 
air into the bladder seems a good procedure but he had not tried it He had persistently 
opposed cystoscopy in these cases, since it had always seemed to him that he would 
be washing the bladder through into the peritoneal cavity or into the pericystic space 

Bullet wounds of the abdomen have offered some interest, especially with the slow 
moving bullets from the poor pistols available to many Many times he had determined 
that a bullet had not entered the abdomen by the following procedure , with the entrance 
wound as a centre, eccentric pressure is made in circles around the wound beginning 
perhaps two to three centimetres away from it This circle will cross the track if the 
bullet was reflected in the abdominal wall and tenderness is felt, the next circle, two or 
three centimetres farther out as these circles are successively made, a bullet track which 
has passed through the tissue is easily mapped out, showing that the bullet was reflected 
and not directly penetrated A most interesting gunshot case was that of a fleshy 
Italian who sat in a taxi-cab and leaned forward, when he was shot, to grasp his assailant 
When seen on the operating table, the bullet wound entered about opposite the navel on 
the left side, and four other wounds appeared m a direct line down the abdomen to about 
the middle of the left thigh The police and friends were certain that there had been 
five shots It did not seem possible that they could be all in a straight line It was 
easily found that a probe passed from one to two through the fat, and from three to four 
through the fat, and the final wound entered the thigh In explanation, as the victim 
leaned forward to grasp his assailant he wrinkled up the folds of his abdominal wall 
and the wound penetrated two of these folds, emerging between them The man’s ab- 
domen was not opened and of course a good result followed 

Dr John H Gibbon (Philadelphia, Pa ) said the most outstanding feature of this 
discussion has been the difference in the mortality rates generally reported and that 
reported by Doctor Guerry 

It recalled to his mind a meeting of this Association in this city a great many years 
ago when John B Murphj, of Chicago, reported fortj consecutive cases of perforative 
peritonitis with one death which left us all agape and ashamed of ourselves Nobody 
knew what to saj 

When Ransohoff of Cincinnati asked Doctor Murphy how many of these cases 
were more than twentj-four hours old when he operated upon them, Murphj, in closing 
the discussion said that there wasn’t a medical man in Chicago who dared send him a case 
that was more than twentj-four hours old 


696 



SUBCUTANEOUS INJURIES OF THE ABDOMEN 

Doctor Gibbon did not think, however, that anj such explanation can be applied to 
this difference in moitalitj because he thought there was a great deal m what Doctor 
Guerry had to say 

During the War, in Belgium, at a British clearing station he was struck with the 
fact that the mortality in major opeiations was very much higher among the British 
soldiers than it was among the German prisoners A great many of the British surgeons 
used to say, “You cannot kill these Germans" 

It didn’t take one long to realize why there was this big difference m mortality It 
was just this, that the British soldier naturally was operated upon first, was given the 
precedence when it came to treatment and a prisoner lay abed and was treated for 
shock and when his turn came he was in better shape and there was a striking difference 
m the mortality 

But, there is another aspect of this A great many of them died of peritonitis or 
of gas gangrene, who never came to the operating table 

In the question of gunshot and stab wounds of the abdomen, one of the most difficult 
and one of the most important things is the question of hiemorrhage If you wait with 
the hemorrhage cases, if you transfuse them, you are going to lose any number of cases 
that will not be included when it comes to estimating your operative mortality 

There is not such a great difference m the operative skill of the members of this 
Association to account for the difference between lo to 50 per cent Therefore, it has 
to be accounted for m some other way 

He thought Doctor Guerry was right when he says if one can just differentiate shock 
from haemorrhage, and wait m the case that isn’t bleeding the mortality will be very 
much lower than if one jumps in and operates upon them all at once 

If there is one commentary that can be made, he thought, on surgery, it was the 
mistake of calling things emergencies that are not emergencies at all 

DEy^N D Lewis said he didn’t want to give the impression that we get nervous in 
the presence of gunshot wo,unds, because we tried to exercise a little judgment, too But 
sometimes judgment is a little hard to exercise When you are waiting and seeing 
a man getting a little worse all the time and there are progressive signs and symptoms, 
and you are trying to decide whether this man has shock or hiemorrhage, he was going 
to take chances on hemorrhage 

He also found out that the best way to control the symptoms arising from hemorrhage 
IS to ligate the bleeding point You can do all the tranfusions and everything possible, if 
that man is bleeding he is going to keep on bleeding until you ligate 

There is another thing, he thinks Doctor Guerry’s patient who was shot in the 
swamp ought to be very thankful to Providence that he had an open abdomen He 
thought prolapse of the intestines had a lot to do with saving him, and feared much 
more the perforating wounds than the wide open wounds 

Another thing, he thought all statistics showed that the gunshot wounds that are 
operated on earliest are the ones with the highest percentage of recovery Whenever he 
sees a gunshot wound and can operate he operates and does not take any chance on what 
IS going on in the abdomen 
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ACUTE INTESTINAL OBSTRUCTION IN THE NEGRO 

REVIEW OF 347 CASES 
By Frank K Boland, M D 

OP Atlanta, Ga 

FROM THE DEPARTMENT OF SDRGERl OF EMORl UNI\ BRSITl 

There is no subject in surgery which inspires the forceful language and 
scintillating aphorisms as does a discussion of acute intestinal obstruction 
Usually the situation is so dramatic and the need for prompt action is so 
urgent that the treatment advocated sounds like a “call to arms ” No mili- 
tary leader, in exhorting his hosts to go forth to battle, could use more 
appealing arguments than have been invoked by many gifted membeis of 
the profession for immediate surgical intervention in this catastrophe It 
would be presumptions and useless to attempt to match the eloquence which 
has been brought into play The object of the present paper is to give facts 
concerning the incidence of the disease m the Negro race, its causes and 
results, in support of the principles of treatment which never cease to ring 
m our ears 

Without a previous complete survey the impression has existed that acute 
obstruction is especially common among colored people, and that the results 
of treatment are particularly had Lacking scientific investigation it was 
thought that on account of the tendency of the Negio to keloid formation, 
that adhesions and obstructive bands would be more likely to develop in the 
peritoneum, following trauma and inflammation No evidence has been 
adduced, however, to show that there is anything in the tissues or fluids m 
Negroes which would make them more susceptible to the growth of peritoneal 
bands and adhesions 

This study reveals the fact that in the Grady Hospital, Atlanta, acute 
intestinal obstruction is more than twice as prevalent in colored patients as 
compared with white patients During the past ten years, 1923-1932, there 
were 154 cases of acute obstruction among 50,000 white patients admitted 
to the hospital, and 347 cases among the same number of Negro patients 
admitted Sixty-four white patients and 159 colored patients had strangu- 
lated hernia This difference in the incidence of hernia obviously is due to 
tbe more strenuous manual labor done b}-- the black man The percentage 
of hernias becoming strangulated is about the same in the two races 

Among 347 Negro patients with acute intestinal obstruction 203 were 
male and 144 were female, the males predominating by reason of the larger 
number of strangulated hernias Otherwise females would predominate, due 
to operations for pelvic disorders The death rate in the sexes was remark- 
ably constant, being 30 per cent in males, 33 per cent in females, an average 
mortality of 31 per cent Strangulated hernia, as is usual, was the most 
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frequent cause of obstruction, 46 pei cent, and furnished the lowest moital 
ity, 19 per cent The total mortality, excluding heinia, was 41 per cent 
The death rate hv yeais also was fanly constant, being as follows 



Cases 

Deaths 

Mortality Rate 

1923 

S 

2 

40 per cent 

1924 

35 

10 

28 per cent 

1925 

31 

10 

32 per cent 

1926 

42 

16 

38 per cent 

1927 

23 

6 

26 per cent 

1928 

41 

14 

34 per cent 

1929 

26 

7 

27 per cent 

1930 

48 

17 

35 per cent 

1931 

56 

15 

26 per cent 

1932 

40 

1 1 

27 per cent 

Total 

347 

108 

31 per cent 

All fatalities were attiibuted 

to the diiect 

1 esults 

of intestinal obstiuction 

except three deaths from heait disease, thiee fiom 

pneumonia, and one from 


cerebral hcemorrhage 

The relation of the duiation of the obstruction to the lesult was as 
follows 

Number of Patients 


Admitted not more than si\ hours after 

Total 

Recovered 

Died 

Mortality Rate 

obstruction 

Admitted between si\ and twelve hours 

31 

28 


10 

per cent 

after obstruction 

Admitted between twelve and twenty-four 

18 

16 

2 

1 1 

per cent 

hours after obstruction 

91 

83 

8 

8 8 per cent 

Admitted second day of obstruction 

74 

43 

31 

42 

per cent 

Admitted third day of obstruction 

28 

15 

13 

46 

per cent 

Admitted fourth day of obstruction 

25 

1 1 

14 

56 

per cent 

Admitted fifth day of obstruction 

10 

6 

4 

40 

per cent 

Admitted sixth day of obstruction 

7 

3 

4 

57 

per cent 

Admitted seventh day of obstruction 
Admitted more than seven days after ob- 

10 

6 

4 

40 

per cent 

struction 

33 

18 

15 

45 

per cent 


These figures demonstrate graphically the enoimotis impoitance of imme- 
diate operative treatment Nearly all these patients were opeiated upon from 
one to three hours after admission While preparations were going forward 
for the operation, as a rule opportunity was taken for gastric lavage and 
the administration of saline and glucose by hypodeimoclysis As the ma- 
jority of patients entered the hospital with unmistakable signs of complete 
obstruction few enemata were tried before operation Often too much 
precious time had already been devoted to this treatment, although the Negro 
does not believe m the enema He believes in salts The Rontgen-ray was 
not used in diagnosis 

The mortality rate 111 140 cases subjected to laparotomy within the first 
twenty-four hours was 10 per cent Then the hour of giace was passed, and 

699 



FRANK K BOLAND 


the rate arose tremendously, being 52 per cent in seventy-four patients 
operated upon during the second twenty-four hours From this period on 
the number of hours and days elapsing before operation did not affect the 
outcome materially, inasmuch as the mortality for all patients admitted after 
the first day was 46 per cent No doubt the duration of the illness of some 
of these Negroes is not stated correctly in every instance, since such people 
are not always clear in their recollection of time Nevertheless, there is no 
question but that they had acute intestinal obstruction, as disclosed by the 
operative findings, which often also demonstrated how long the condition had 
been present Autopsies were done in five cases 

While the treatment of intestinal obstruction by strong cathartic medi- 
cines, generally self-administered, is not as detrimental as it is m acute 
appendicitis, the violent peristalsis induced by huge doses of salts and “black 
draught” augments the swelling and oedema at the site of obstruction, and 
probably sometimes causes a partial obstruction to become complete Almost 
without exception these patients had taken one or more large purgative 
doses every day after they became sick 

Post-Operative obstruction — Cases of post-operative obstruction, twenty, 
recovered, nine, died, eleven (two had no second operation) All post- 
operative obstructions followed operations for acute appendicitis and female 
pelvic diseases except two for inguinal hernia, one for perforated duodenal 
ulcer, and one for gunshot wound 

The mortality in patients subjected to operation for port-operative ob- 
struction was 55 per cent There were twenty such cases, with eleven deaths 
In only two or three instances was it possible to show that the obstiuction 
was produced by failure to properly peritonealize all raw surfaces Formerly 
this mechanical defect was assigned as a common etiological element Post- 
operative obstruction may be caused by rough and careless manipulation of 
abdominal viscera, and over-exposure, but apparently most cases are due 
to inflammation and infection which existed prior to the first operation 
Perhaps if a second surgeon were called upon to treat the complication he 
would operate earlier than the surgeon who did the first laparotomy It is 
only human for one to be reluctant to admit that it is necessary to reopen the 
abdomen only a few days after the patient has undergone one serious laparot- 
omy, and the surgeon who performed the original operation is prone to 
persist in conservative measures too long 

Inhalation anjesthesia was the rule In fifty-eight patients local anjesthesia 
was used Spinal anjesthesia was employed sixty-four times, with fourteen 
deaths, but the anaesthetic was blamed with none of them Spinal anaesthesia 
seems to be losing popularity Why, is not clear Few bad results are re- 
ported Certainly it furnishes almost unbelievable abdominal relaxation, 
but ether still maintains its place as a safe and satisfactorj aniesthetic 
Avertin was not tried in any of these cases 

Sixteen cases diagnosed as intestinal obstruction recovered without opera- 
tion, eight died without operation Five cases nere diagnosed as adj'namic, 

700 



ACUTE INTESTINAL OBSTRUCTION IN NEGROES 


or paralytic ileus One of these had enterostomy, and recovered , and one 
had enterostomy, and died Three died without operation Hypertonic saline 
and Ringer’s solution were not tried in paralytic ileus m this series They 
have proved a valuable asset m private piactice 

Strangulated Hernia 

Number of Cases, 159 (46 Per Cent of Total) 



Total 

Recovered 

Died 

Mortality Rate 

Inguinal 

136 

115 

21 

15 per cent 

Femoral 

6 

3 

3 

Ventral 

8 

8 



Umbilical 

7 

2 

5 


Duodenal 

2 

I 

I 


Total 



30 

19 per cent 


Ten cases had resection, three recovered Five cases had enteros- 
tomy, none recovered 


Operations Causing Obstruction 


Appendicectomy 
Salpingo-oophore c t o m y 
Hysterectomy 

Pelvic operation, nature not stated 
Adhesions following undescribed 
operation 

Undiagnosed tumor 
Cause unknown 
Total cause unknown 
Perforated peptic ulcer 
Cholecystectomy 
Suprapubic cystotomv 
Caesarean section 


Number 
of Cases 

36 (10 per cent of total) 
24 ( 7 per cent of total) 
18(5 per cent of total) 


55 (16 per cent of total) 
6 


Mortality Rate 
39 per cent 
33 per cent 
44 per cent 


38 per cent 


Other Causes of OhstiucHon 


Intussusception 
Gunshot wound 
Cancer of colon 
Trauma 
Volvulus 

Meckel’s diverticulum 
Tuberculous peritonitis 
Stricture of rectum 
Mesenteric cyst 
Retroverted uterus 
Pneumococcus peritonitis 


Number 
of Cases 


1 1 (3 per cent of total) 


2 (Recovered) 
I (Recovered) 
I (Recovered) 
I (Died) 
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The largest group of cases of obstruction developing months and years 
after previous laparotomy was m appendicitis, being lo per cent of the total 
During the past ten years there has been a decrease in the number of cases 
of obstruction following laparotomy for pyosalpingitis, as there has been a de- 
crease in operations for this disease It is estimated that the number of 
operations has fallen off 75 P^r cent m the past decade This interesting 
revolution in surgery in Negro females is ascribed by the gynecologists to 
milk injections Either this treatment relieves the patient’s symptoms to 
such an extent that she does not return later for operation, or else the inflam- 
matory lesions are improved so much that operation can be done with less 
trauma, so that subsequent intestinal obstruction is not so apt to ensue 
Sterilized skim-milk, freshly prepared, is the best substance for non-specific 
foreign-protein therapy, five cubic centimeties being given the first dose, and 
ten cubic centimetres every week for ten weeks following Reactions are 
negligible No doubt many of the cases of obstruction m this series recorded 
as due to former pelvic operations, or to adhesions, cause unknown, started 
with pyosalpingitis Perhaps some of the other cases marked cause unknown 
had their genesis in so-called “idiopathic peritonitis,” a convenient term 
Four adults had intussusception, two of whom recovered following op- 
eration Two of these cases were caused by lipomata in the wall of the small 
intestine Cancer of the colon gives a small incidence in this series Study 
of surgical diseases of the digestive system in the two races has shown that 
peptic ulcer, diseases of the biliary tract, appendicitis and carcinoma occur 
only one-fourth as often in Negroes as in whites 


Opeiahve TieaUnent 



Number 
of Cases 

Died 

Adortality Rate 

Adhesions and bands released 

72 

17 

23 per cent 

Enterostomy alone (colostomy 2) 

50 

37 

74 per cent 

Enterostomy and releasing adhesions combined 

13 

6 


Resections 

22 

16 

73 per cent 

Lateral anastomosis only 

I 

0 


Reduction and repair of hernia 

150 



No operation, or none recorded 

39 




No jejunostomy was performed Obviously the group of patients treated 
by enterostomy alone was desperately ill, and the less operative manipulation 
they had the better Enterostomy should not be charged with the 74 per cent 
mortaht}’’, although enterostomy has not afforded the satisfactory results in 
obstruction which were predicted for it The procedure is of little avail 
in paraljtic ileus, in which only a short segment of gut can be drained It 
seems that the success of the operation depends upon the completeness of the 
obstruction The tighter a pyloric ring, the better a gastrojejunostomy drains 
Pressure is necessary for drainage 

The treatment of acute intestinal obstruction has varied but slightly 
during the past ten years, and likewise the results Before and after opera- 
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tion adjunct methods, instituted to combat what we undei stand to be the 
causes of death m obstiuction, have been applied diligently and intelligently 
These include lavage, both with the stomach and duodenal tube, and the free 
administration of fluids, caibohydiatcs and chlorides, by diffeient means 
Without these agents the teimmation of intestinal obstiuction would be even 
more discouraging than it is To the monumental woik of students and 
expel imenters in demonstiating the value of watei, salt and sugar in such 
conditions, we aie piofoundl} indebted Even when these accessories do not 
save life, they piolong the days of many victims of obstiuction, and make 
their suffering moie enduiable 

In half the cases the path of delayed opeiation in acute intestinal obstruc- 
tion leads to the'giave, despite the kindly aid which may be handed out along 
the way The duiation of the obstiuction before lelieved by operation still 
remains the principal factor in piognosis It is a well-nigh hopeless task 
to educate some classes of patients to seek surgical aid promptly in such 
cases Even some of the piofession need lessons In the meantime eveiy 
precaution should be taken against tbe occurrence of many forms of obstiuc- 
tion, by insisting upon eailier operative treatment m abdominal lesions, and 
by thorough, careful surgei}^ and sometimes less surgery 


Discussion — Dr Hubert A Roaster (Raleigh, North Carolina) said that since he 
resided south of the Mason and Di\on Line, and since for thirty years he had had more 
or less all the work of a colored hospital of 125 beds, he might be permitted to give his 
impressions of Doctor Boland’s paper 

As a general proposition, the Negro patient does not easily get into surgical shock, 
but once he is in it is difficult for him to get out That is to say, he will stand very 
much more up to a certain point and then after that he slumps This may be due to the 
types of diseases treated, or to a poor psychological attitude The Negro patient rarely 
has, in Doctor Royster’s experience, acute gaseous distention following operations 

Most of the obstructions they have had occurring post-operatively in the hospital, 
in the matter of four or five days afterward, have been due to bands of adhesions in 
the pelvis or in the region of the appendix When Doctor Boland speaks of being able 
always properly to pentoneahze these pelvic cases or even the appendix cases, he 
probably means only relatively, because most of the pelvic surgery which comes to the 
operating table on Negro women will give you no chance for flaps or peritoneal covering, 
as a rule, and a knuckle of gut getting down will very often adhere 

These adhesions are more easily formed and more definitely formed m Negro women 
because of the very tendency mentioned by Doctoi Boland for the formation of fibrinous 
collections 


Most of the cases, of course, admitted into the hospital after former operations, 
come m very late If they get results — and his have been about parallel with Doctor 
Boland s it is only because there is a saving grace which prevents these patients from 
going very much farther 

Many years ago he reported a long series of cases of acute appendicitis in Negroes, 
less perhaps than that in the white, but they are getting more now 


Dr William D Haggard (Nashville, Tenn ) referred to a discussion on the sub- 
ject of intestinal obstruction before the British Medical Association, when a report was 
oiven in which 3,064 cases were collected from London hospitals in the four-year 
period 1920-1924 Each of the causative factors of obstruction was set forth The one 
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causing the largest mortalitj was intestinal obstruction bj gall-stones, which amounted 
to 50 per cent 

He had had four such cases thiee of whom recovered The unsuccessful case was 
that of a short, fleshy woman There w'as a big gall-bladder full of stones He removed 
the gall-bladder At the conclusion of the operation, the segment of intestine that had 
the stone popped up into the incision, which obliged him to open it after having super- 
imposed an operation of great magnitude at an inappropriate time As a consequence, he 
lost the patient 

The total mortality in this group of 3,064 cases was 26 56 per cent It w'as diluted 
somewhat, of course, by the hernise which carried the lowest mortality 

The next highest mortality was due to intestinal obstruction from carcinoma, which 
was 43 5 per cent 

The thing that struck him most in that discussion was a report on intussusception 
that occurred in the practice of Sir William Taylor of Dublin, recently deceased, where 
he said that he had had a personal experience in his own family that was very disastrous 
It set him to thinking and to talking As a consequence, he preached early operation 
to his students and to all of the medical societies in season and out of season, so that 
he had educated the entire community to the early detection of intussusception in infants 
He had eighty-one cases with only three deaths as a result, which illustrates that it is 
purely a question of early diagnosis and immediate operation Intussusception com- 
prised one-fifth of all the cases exclusive of hernia It made up 40 per cent of the 
total number 

He thought, contrary to Doctor Boland, that in post-operative intestinal obstruction 
the surgeon should be the first man to suspect it and the first to intervene, particularlj 
with enterostomy If one goes back the third or fourth morning and the patient is 
vomiting when the ansesthetic is worn off, and there is pain with vomiting, and the 
patient is given two turpentine enemas and the symptoms are not relieved no matter if 
the lower bowels are moved, that patient has almost certainly intestinal obstruction and 
should have an enterostomy at once It is perfectly surprising how quickly the symptoms 
w'lll subside and what a delightfully gratifying type of recovery one will have by 
prompt action in this group of cases The most dangerous thing that the surgeon meets 
with IS the accidental or sometimes intentional evisceration of the patient If one can, 
with the clairvoj'ant hand find the “bunch” where the obstruction is and pack it off, 
particularly if it is a whipcord type of band that can be seized with forceps and clipped 
between, then one is home-free unless by chance it has been so long that one is fearful 
of leaving the distended coil without an enterostomy 

He cited a case of obstruction in a woman who was six months pregnant and who 
had previously been operated on by him His associate did an enterostomy for intestinal 
obstruction She was relieved In two weeks she had another obstruction so severe 
that in the presence of the six-month pregnant uterus it was necessary to resect six inches 
of semi-gangrenous intestine, and do a second enterostomy The patient recovered but 
with two enterostomies 

The second opening was high m the jejunum and the patient was slowly starving 
They devised a very simple obturation of the enterostomy wound A plain bolus of 
non-absorbent cotton (with oil in it) placed over the enterostomy wound, was strapped 
tightly with adhesive plaster It had the remarkable result of occluding the opening 
completely and directing the current downward and allowing it to gradually heal without 
leakage in a short time Although there w-as an area as large as a saucer around the 
high enterostomy of eroded skin, both of these fistulae were cured quickly by the obturator 
effect of this ball of oiled cotton strapped over both enterostomy wounds with adhesive 
plaster 

Dr Frank K Boland (Atlanta, Ga ) said he did not think he had ever known of 
a case where a second surgeon was called in to operate for post-operative obstruction and 
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probably never will know of one He suggested that he might operate a little earlier 
than the man doing the first operation Of the two cases of duodenal hernia reported as 
causing obstruction these cases have been previously reported as duodenal hernia by Doc- 
tors Cope and Phillips, m December, 1931 But wished to report them now as acute 
intestinal obstruction It was only as acute intestinal obstruction that they were recog- 
nized Munyon, m 1906, described the fossa through which these duodenal hernia might 
take place One of these on the left side, known as the paraduodenal fossa, or fossa of 
Landzert, existed m the first case The second most common place for these hernia to 
protrude is through the mesenter}'- or parietal fossa The first case was thirty years of 
age Had been sick twelve hours with a certain onset of intense pain and nausea and 
vomiting There was the development of abdominal sw^elling At operation, the entire 
intestine was found to have gone through the left paraduodenal fossa behind the 
peritoneum He had no bladder symptoms because the tumor mass was telescoping the 
bladder In this case we reduced the hernia by pulling out the intestines and twisting 
the mesentery on its axis and the patient made a recover}^ The second case died Four 
feet of the intestine was gangrenous and it was resected, enterostomy done 


45 
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ACUTE INTUSSUSCEPTION 

By Edavin M Miller, MD 
OF Chicago, III 

In the present paper I shall endeavor to accomplish three things First 
briefly to sketch the pathological and clinical picture in acute intussusception , 
second, to summarize the results in twenty cases that I have operated upon , 
and lastly, to jiomt out the advantages of combined conservative and opera- 
tive treatment 

Since the pioneer work of NothnageP and LeichtensteriF many years ago, 
when they attempted to produce intussusception in animals by the local appli- 
cation of an electric current or some powerful drug, such as physostigmine 
there has accumulated abundant evidence, both experimental and clinical, to 
show that under normal conditions an intussusception artificially produced 
tends readily to reduce itself, and that if it is to persist, there must be present 
either some gross pathological lesion within the bowel wall or within its 
lumen, or there must prevail some geneial pathological condition which localh 
upsets normal peristalsis, and allows one segment of bowel to telescope 
into another 

It IS true that these pathological conditions may exist very high in the 
gastro-intestmal tract, as in the unusual case of Henke,® where the stomach 
wall was dragged through the entire duodenum by a pedunculated tumor 
oi as a late complication of gasti oenterostomy where several inches or even 
a few feet of the jejunum may suddenlv be sucked upward through a stoma 
too generous m size (White and Jankelson"*) It is true, also, that most 
times when a gross lesion can be demonstrated it is found along the terminal 
portion of the ileum, and usuallj’^ proves to be either a pedunculated tumor, 
a lipoma, an inverted Meckel’s diverticulum, or an area of local hasmorrhagic 
infiltration But it is a universally recognized fact that the great majority 
of all acute intussusceptions begin at or near the ileo-cecal valve, and that 
easily 50 per cent of them occur in infants between the fifth and ninth month 
of life This IS not difficult to understand Avhen one considers that it is 
during these earh" months, and especially during the weaning period, that 
abrupt changes in diet are apt to be made, that cathartics are too frequently 
gi\en, that foreign bodies such as pins, buttons etc , are liable to be swal- 
lowed b\ the creeping child, that anatomically there takes place a ratlici 
sudden disproportion betw^een the calibre of the ileum and the large bowel 
(Power®) , that the lymphoid tissue, so abundant in this region ma\ easil} 
become swollen (Perrin and Lindsa)®), and that the ileum Cccciim, and 
ascending colon haAe at this time a relatneh long mesenterN (Power'), 
])ermitting a wide range of motion 

In \iew, therefore of the possibihtj that an acute intussusception inaj 
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develop at any level in the alimentary tract, may be single oi multiple, de- 
scending or retrograde in type, and have as its basis a wide range of patho- 
logical conditions, it is obvious that the clinical manifestations might vary 
a good deal, and yet, in the typical case, with its characteristic sudden onset, 
as out of a clear sky, in an infant previously healthy, the noticeable pallor, 
the vomiting, the subnormal temperature, the spasmodic attacks of abdominal 
pain, the passage of blood or blood-tinged mucus, and, finally, the presence 
of a palpable abdominal tumor, there is a clinical picture so classic that it 
should rarely fail to be recognized by the doctor who first sees the patient, 
and to an audience such as this it is so familiar that it scarcely need be 
mentioned 

The diagnosis having been made, what should be the method of treat- 
ment^ True it IS that spontaneous reduction sometimes takes place, perhaps 
more often than we suspect, or, if nothing at all is done, spontaneous slough- 
ing of the invaginated bowel might occur, but surely neither of these remote 
possibilities can hardly be hoped for, much less be expected Having m mind 
the rapidly changing pathology, with the imminent danger of complete 
obstruction, strangulation, and gangrene, one is simply confronted by an 
emergency, calling for rapid action, and the best combined judgment of the 
pediatrician and the surgeon Without question, that procedure is best which, 
with the least amount of trauma, and the least degree of shock, brings about 
complete reduction of the invaginated bowel, removes the local exciting cause, 
if there be one, and minimizes the likelihood of recurrence I have no doubt 
that during the early hours, especially in young infants in whom a local tumor 
IS rarely present, and in whom the intussusception is almost invariably an 
ileo-cecal one, this may be satisfactorily accomplished by conservative means, 
perhaps sometimes by an enema given by the mother before the doctor is 
called, perhaps by gentle massage with the hand on the child’s abdomen, or 
by gently distending the colon with warm water or barium under the fluoro- 
scope (Stephens®), but the lack of knowledge as to the extent of the pathol- 
ogy, and the uncertainty of the completeness of reduction of the last few 
inches of damaged bowel, have always seemed to me a great danger, far out- 
weighing whatever advantage either of these conservative methods might 
possess I have, therefore, m a series of twenty cases of acute intussusception 
personally observed at the Children’s Memorial, Presbyterian, and Cook 
County Hospitals of Chicago, always taken the position that no matter how 
young or how old the patient, how short or how long the duration of symp- 
toms, or how favorable or unfavorable the prognosis, immediate operation 
was always indicated 

What have been the results^ Eleven of these patients have lived, and 
nine have died, a mortality of 45 cent Of the eleven who survived, all 
but three were under one year of age , the duration of symptoms in only two 
was over twenty-four hours , reduction was accomplished m all but one case , 
and m three a lateral anastornosis was performed in order to short-circuit 
the irreducible tumor or an area of potential obstruction Of the nine who 
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died, SIX were under one year of age, in five the duration was over fort}- 
eight hours, in three, where the invagination could not be reduced, or a 
potential obstruction existed because of a greatly thickened bowel, death vas 
not avoided by a short circuiting anastomosis, two required resection, one 
was in too poor condition to allow anj^thing but an ileostomy , and finally, but 
most significant, two infants, both under one year of age, died even though 
reduction had been very easy, and the outlook had seemed very favorable 
These results, though they compare pretty well with a series observed by 
other men of the Presbyterian staff in which the mortality was exactly 50 
per cent, and with most larger series, such as that of Braum and Wortmann'* 
(Fig i) in 1924, in which five German clinics together reported an operative 
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Fig I 


mortality of 74 5 per cent m infants, 31 per cent in children, and 36 per cent 
in adults, or that of Perrin and Lindsay^ (Fig 2) from London in 1922, m 
which 400 consecutive acute intussusceptions all immediately operated upon, 
showed a mortality of 34 8 per cent, yet they appear very unsatisfactory when 
compared with results from those foreign countries where conservative 
methods have received a great deal of attention I refer to Denmark, for 
instance, where from the old Clinic of Hirschsprung in Copenhagen, a report 
was made by Kock and Oerum,^i in 1913, in which 380 cases of acute intus- 
susception showed an operative mortality in infants under one year twice 
as great as that when conservative methods were used But, in particular, 
would I call your attention to Australia, where, chiefly through the influence 
of one man, Charles Clubbe, the importance of early diagnosis and conserva- 
tive treatment for many years has literally permeated the medical schools, 
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the hospitals at Sydney, and has spiead fai and wide among the lay popula- 
tion For instance, at the Royal Alexandia Hospital foi Childien at Sydney, 
ovei a peiiod of twenty-five yeais 834 cases of acute intussusception were 
obseived with an aveiage mortality of 14 5 pei cent , and one of Clubbe’s 
assistants, Hipsley,^- was able to report in 1926 a consecutive senes of 100 
cases with the almost unbelievable death rate of only 5 per cent 

Let us, for a moment, examine this leport We will obseive in particular 
four things 

Fusfj that no case is here lecorded m which the diagnosis was not con- 
firmed by palpation of an abdominal tumor 


RESULTS IN A SERIES OP 400 CONSECUTIVE CASES 

OF ACUTE INTUSSUSCEPTION 

Covering a period of 18 years from 1903-1920 
Reported by Perrin and Lindsay in 1922 

London Hospital 

England 

Year 

No. of Cases 

Deaths 

Mortality 

1903-05 

74 

42 

56. 75^ 

1906-08 

64 

26 

40.6?5 

1909-11 

68 

23 

33.855 

1912-14 

81 

18 

20.955 

1915-17 

67 

12 

17,955 

1918-20 

46 

18 

39.155 

Total 

400 

139 

34.855 

In this ser 

.es launediate 
•used TTithout 

operative tre! 
exception. 

ttraent was 


Fig 2 

Second, that sixty-two of these 100 cases were success full}'- reduced by 
conservative methods alone, and m only tJw ty-eight, as a result of failuie of 
conservative methods, operation had to be performed 

Third, of the sixty-two successfully reduced by conservative means, 
forty-four had no operation and there were no deaths, and m the eighteen 
3) in whom complete reduction was simply verified through a small 
incision, there was one death 

Fow th, of the thirty-eight cases in which failure of conservative methods 
made operation imperative, there were only four deaths 

Time does not permit a more detailed review of this remarkable report, 
e se we might gather from it several instructive things, giving us a clue, per- 
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haps, to the secret of this unusual success, which seems to liave no paiallel 
m any other land Yet, we may safely assume that the following factois 
play a most impoitant idle 

(i) The teaching of Charles Clubbe has without question exerted an 
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Mass felt per rectum. 



Began 20 cm above ileo- 
caecal valve 

Oper 6 hrs. after injec. 
because persistent vomit. 
Bowel greatly thickened 
at Site of intuss 



Thickened bowel after in- 
jection warranted oper. 
Pinhole perforation 2.5 
cm above valve 


Hemarkable because of 
age Mass easily felt. 
Diag appendicitis 
3rd recurrence hence 
operation 

Palpable tTimor but no 
blood 

Oper because abd had 
not become distended aftei 
injection 


enormous influence on the medical student body in Australia in the past 
twenty-five or thirty years 

(2) The average doctor in general practice there must of necessity be 
very alert and capable of recognizing an intussusception in its early stage 
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(Witness seventy-thi ee of lOO cases in Hipsley’s series obseived within 
twenty-four hours ) 

(3) Operative skill has doubtless been veiy highly developed, so that 
time has not been wasted, and unnecessaiy trauma has been avoided 

(4) And most important, there has been perfected over a peiiod of yeais 
a conservative method of treatment, which in their hands apparently may be 
employed with a minimum of uncertainty as to the completeness of reduction 
What IS the seciet of this method^ As described by Hipsley it is carried 
out as follows Having facilities for opeiative interfeience at hand, the child 
is completely relaxed undei anaesthesia, and the abdominal tumor gently 
palpated, being careful not to confuse it with the lobe of the liver With 
the pelvis laised and the buttocks held fiimly together, the warm water 
injection is begun The flow is lapid, at fiist, proceeds then slowly and 
with resistance as the invagmated bowel is being pushed back, and con- 
tinues moie rapidly again as the loops above the intussusception become 
distended vnth fluid This distention, which is geneialized and symmetrical, 
IS a most impoitant sign, and together with the passage of gas and yellow 
fecal material 111 the letiirn flow, and the disappearance of the tumor which 
had before been easily felt, gives one a feeling of ceitainty that 1 eduction has 
been complete 

Regardless of what your experience 01 mine has been with intussuscep- 
tion, it IS impossible 111 the light of evidence such as this, particularly from 
the Australian clinic, to ignoie as being unscientific this time-honored and 
simple method of treatment To be sure, it cannot always be soleJy depended 
upon, nor should it, and to advocate its use geneially in this country might be 
unwise, since it would doubtless often be misused and misinterpreted, yet, 
if we ever hope to improve the alaiming mortality m this, the most common 
cause of acute intestinal obstruction m early life, we must give this method 
the attention it deserves Foi 111 young infants, under one year of age, 
who do not stand opeiation well, it may be all that is requiied, and m the 
older children and adults, in whom a tumor is so often present, if it be used 
only as a pre-operative measure it may so simplify the procedure that the 
operation may be completed 111 a very short time, and a great deal of shock and 
trauma be avoided 
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Discussion —Db William E Ladd (Boston, Mass) said that they had recently 
been over the cases of intussusception that had occurred in the Children's Hospital of 
Boston in the last twenty-five years 

Beginning in 1908 there were thirty-two cases in the first five-year period with a 
high mortality of 59 per cent That was gradually reduced until in the last period, 
1928 to 1932, with ninety cases, the mortality was 14 per cent 

In the last five-year period the mortality is lower regardless of the duration of 
symptoms But if the cases are grouped according to twelve-hour periods it will be 
seen that in sixty cases operated on within thirty-six hours after onset of symptoms there 
was no mortality, a fact that brings out very clearly the importance of early diagnosis 
and early operation The ability to get early diagnosis is dependent on one’s ability 
of educating the general medical practitioner and the pediatrician to send the cases in 
during the early hours of the disease The diagnosis is not difficult and if the patients 
are seen early and thoroughly examined very few mistakes in diagnosis should be made 
As to operative procedures there are one or two points which are important as 
factors in reducing the mortality First is the persistence of attempts at reduction 
Many times the first part of the reduction of an intussusception goes along very easily 
and the latter part, where the last few inches have to be reduced, becomes very difficult 
Annular pressure on the intussuscipiens and stretching of the receiving ring will often 
make possible a reduction that at first seemed quite impossible It is very important 
to persist in that rather than to proceed with a resection at once The mortality of re- 
section is extremely high 

The next factor of importance is the liberal use of fluids by enema, both pre- and post- 
operatively One should appreciate the fact that the margin of safety, especially on the 
young infants, which most of these cases are, is pretty narrow No unnecessary opera- 
tive procedure should be indulged m, such as removing the appendix or doing any of 
the procedures which have been recommended to avoid recurrence In this series of 
372 cases there were seven recurrences and no mortality in the recurrences 

He had not been able to effect a reduction by enema and be sure that it was completed 
Not more than two weeks ago he had a child in which a barium enema was given 
The X-ray man insisted that the reduction was completed He did not feel certain about 
it When the patient was operated on, they still found about five inches of invaginated 
bowel 

From resections, they had had verj poor results They had had only two recoveries, 
one with lateral anastomosis and one with a double-barrelled enterostomy 

Dr Alexis V Moschcowitz (New York Citj) referred to Chubb’s report that mariv 
cases of intussusception were curable by the injection of fluids or insufflation of air 
into the rectum, saying that when he considered the difficulty, and not so rarely, even the 
impossibility, of reducing the last few inches of the intersussceptum manually, he had 
reason to doubt the great frequency of cures by anything less than operative measures 
As a result of his experiences, he had arrived at the conclusion that the only way to 
positively diagnosticate an mtussussception is by the sense of sight 
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MECKEL’S DIVERTICULUM IN ACUTE 
ABDOMINAL EMERGENCIES 

By Richard H Miller, MD 

AND 

Richard H Wallace, MD 
OF Boston, Mass 

FROM THE CLINIC OF THE MASSACHHSETTS GENERAL HOSPITAL 

In a symposium covering the manifold lesions classed under the heading 
of “The Acute Abdomen,” it seems fitting to devote a short while to the 
scrutiny of those uncommon, but most interesting and bizarre morbid states 
caused by Meckel’s diverticulum Of recent years numerous enlightening 
articles on this subject have been written, and one becomes more and more 
ready to think of this anomaly m the diagnosis of puzzling abdominal lesions 
for which no more common etiological factor can be found At the meeting 
of this Association last year Mason and Graham^ presented an excellent 
review mostly devoted to one aspect of the subject, the presence of aberrant 
gastric mucosa m the diverticulum, with ulceration and hsemorrhage Ulcera- 
tion and hsemorrhage constitute an important phase of the pathological oc- 
currences, though by far more common m children than adults It is our 
purpose to classify briefly the more important recent literary contributions 
and add twenty-two cases, one of which has, however, been previously 
reported The mode of formation of the Meckel’s diverticulum, as an 
anomalous persistence of the yolkstalk of the embryo, is too well known, 
and has been too much discussed, to require recapitulation here (Fig i ) 

The pathological occurrences which may be encountered are classed by Aschner and 
Karelitz“ as follows 

(i) Completely pervious fistula (2) Sinus at umbilicus (3) Cyst of umbilicus 
(4) Enterocystoma (5) Fibrous cord from ileum to umbilicus (6) Meckel’s di- 
verticulum 

The same group of conditions, as viewed rather from the clinical standpoint, and 
seen in children, are listed by Hudson® below 

(A) I, Gastric mucosa without perforation but with haemorrhage 2, Gastric 
mucosa with perforation with or without haemorrhage (B) Intussusception (C) Di- 
verticulitis (D) Obstruction (E) Umbilical fistula (F) Neoplasm (G) Entero- 
cystoma (H) Duplex ileum (I) Mesenteric cyst (J) Tuberculosis 

The diverticulum may, while symptomatically silent, so to speak, give rise to profuse 
haemorrhage, a condition seen most frequently in children, and liable to be confused with 
intussusception without diverticulum The haemorrhage often arises in patients who are 
apparently perfectly well, and presenting no acute abdominal signs or symptoms The 
haemorrhage usually comes from a peptic ulcer which is m the ileal mucous membrane 
adjacent to the aberrant gastric mucosa, or not far from it, at the neck of the diverticu- 
lum The ulcer is not in the gastric mucosa itself On the other hand, in adults, acute 
lesions are the rule rather than the exception, in our own twenty-two cases m older 
individuals, only one presented haemorrhage, and in fact all of them had acute abdominal 
pain with accompanying signs 
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To dispose first of the picture as it appears in children, the extraordinary and 
interesting- tabulation of Hudson'' is given as an example Males, 66 6 per cent , Females, 
33 4 per cent , Mortality, 22 2 per cent 

Gastric mucosa with ulcer and haemorrhage without perforation, ten, with perfora- 
tion, four, intussusception, nine, diverticulitis, six, other obstruction, seven, umbilical 
fistula, one, duplex ileum, one, incidental, seven, total, forty-five 

It IS seen that m children the occurrence of gastric mucosa, with resulting hsemor- 
rhage, fourteen in all, leads all the others in frequency of incidence, though exceeded bj 
the combination of intussusception and “other obstructions,” which together number 
sixteen Acute inflammation is a low third, with only six cases 



Fig I — Complete Meckel’s diverticulum without fistula This 
diverticulum, which caused no symptoms was found at autopsy 
(From Pathological Laboratory of Massachusetts General Hospital ) 

In adults, on the other hand, other acute abdominal lesions far outnumber the 
instances of haemorrhage, and first on the list must be placed intestinal obstruction 
Ochsner’s* classification may here be quoted to advantage (i) Intestinal obstruction 
(2) Diverticulitis (3) Ulceration (4) Intussusception 

The mechanics of intestinal obstruction are worked out by Ochsner as follows 
(A) With free unattached diverticulum (i) Knot tied around gut (2) Dragging 
and kinking of loop of intestine by distended or cystic diverticulum (3) Twisting of 
bowel at origin of diverticulum (4) Chronic inflammation of diverticulum and intestine, 
with narrowing of lumen (5) Acute diverticulitis 

(B) Diverticulum attached to abdominal wall or abdominal viscus (i) Band con- 
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stricting or interfering with blood supply (2) Volvulus of loop of intestine passing 
under diverticulum and becoming twisted (3) Volvulus of intestine attached to diver- 
ticulum with point of attachment as fixed point of rotation (4) Strangulation over a 
tightly drawn diverticulum (5) Acute diverticulitis (6) Prolapse of intestine through 
umbilical fistula 

The different possibilities are thus seen to be numerous, and any one of the above 
mechanical accidents may occur m conjunction with an acute diverticulitis which, in 
turn, may lead to perforation of the diverticulum itself 

Mason and Graham^ collected, including their own, thirty-three cases of bleeding 
from ulcer of Meckel’s diverticulum, with a mortality of 33 3 per cent Of this group 
of cases fourteen also perforated, with a mortality of 428 per cent, whereas thirteen 
which did not perforate, and all of which were operated on, had no mortality whatever 
There was one case of acute diverticulitis 

Jackson® reported nine cases in which haemorrhage from the diverticulum was the 
leading feature, these were all infants or children, and all recovered Aschner and 
Karelitz" collected thirty-three cases, to which Cobb® added four more, including one of 
his own — a total of thirty-seven — presenting haemorrhage in thirty, or 81 per cent , per- 
foration or penetration m twenty-one, or 56 per cent 

In contrast to these features, Harbin’s’ first thirteen cases were as follows Casual 
(no symptoms), five, acute and subacute inflammation, five, acute obstruction, one, 
volvulus, one, gangrene, one 

In a second report Harbin® collected nineteen cases, five of which required more than 
one operation, m three of them the diverticulum was overlooked the first time, and, in 
two, post-operative obstruction occurred 

Lower® collected fifty-two cases of intussusception caused by the diverticulum, adding 
two of his own, making a total of fifty-four, m these, recurrent attacks of obstruction 
were the rule, and hsemorrhage not so common Wolfson and Kaufman’® have added 
four cases of acute diverticulitis, three of which perforated 

The leading groups of cases, from the recent literature, and mentioned above, may be 
abstracted as follows 

Table I 

201 Cases of Meckel’s Diveiticnhim 


Ulcers, with haemorrhage or perforation, or both 93 

Intussusception 63 

Other intestinal obstruction 26 

Acute inflammation 10 

Miscellaneous o 


201 

Our own cases are tabulated as follows Authors’ Cases Total, forty (one previ- 
ously reported, R H Sweet”) , causing acute symptoms, twenty-two, incidental, eighteen 
Ages, eleven to twenty, seven , over twenty, fifteen 

The pathological findings were as follows (i) Obstruction, (A) bands or adhesions, 
nine, same with acute inflammation, two, (B) volvulus, three, same with acute inflam- 
mation, two, (C) adjacent mesenteric defect, with acute inflammation, one, with abscess, 
one, (D) intussusception, one, (2) acute diverticulitis (simple), three 

The pre-operative diagnoses follow The two cases classed as “femoral hernia” were 
instances m which an inflamed diverticulum was found in the sac of a femoral hernia (the 
so-called Littre’s hernia) 

Pi c-opei atwc Diagnosis — Intestinal obstruction (not specified), fifteen, acute ap- 
pendicitis, five , femoral hernia, two , perforated ulcer, one Only one had blood by 
rectum 
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The mortality was as follows recovered, sixteen, died, peritonitis, five, shock (?), 
one , mortality, 37 5 per cent 

The pathological reports, given below, reveal onlj one case, m the se\enteen in which 
a record is made, of the finding of gastric mucosa Some of these date back a good manj 
jears, and it is possible that proper search was not made for the anomalj 

Pathological Report — Gastric mucosa, one, ileal mucosa, sixteen, not recorded, 
five, acute infections, seven, circulatory gangrene, ten, no report, five 

Case Reports — Case I — Male, aged seventeen Three acute abdominal attacks of 
which the last one was diagnosed acute obstruction Some blood passed by rectum on 

giving enema Operation revealed intussusception which was reduced with difficult} 
Perforation found, and eighteen inches of intestine resected Slow but eventual recmer} 
Case II — Male, aged fift} -seven One attack diagnosed acute obstruction Opera- 
tion revealed the obstruction caused by a kink around a diverticulum which was fi\e 
centimetres long Three inches of intestine resected and ileostomy done Patient died 
following secondary closure 

Case III — Female, aged twenty-three One attack diagnosed acute appendicitis 
Operation revealed a diverticulum, acutely inflamed, with its tip adherent to the mesen- 
tery of the ileum and causing constriction of one loop of ileum The diverticulum vas 
excised, and the patient’s com alescence was uneventful 

Case IV — Male, aged twenty-four One attack, diagnosed acute obstruction Op- 
eration revealed obstruction caused bi a thick band extending from the tip of an inflamed 
diverticulum and adherent to the root of the mesenter}, strangulating beneath it a loop 
of intestine The band was severed and the diverticulum removed The convalescence 
was uneventful 

Case V — Male, aged twent}-six One attack, diagnosed acute appendicitis There 
was an abdominal opening m the mesentery of the small intestine through which opening 
a loop of terminal ileum had herniated, and this loop was held in situ b} a gangrenous 
ruptured diverticulum which was adherent in the left upper quadrant of the abdomen 
An abscess had formed The diverticulum was freed and removed, and the hernia 
reduced The patient died of peritonitis 

Case VI — Male, aged forty-fiv'e Patient complained of a lump in the right groin 
which had followed exertion one month previouslv This mass was not tender, but was 
irreducible The pre-operative diagnosis was incarcerated femoral hernia At operation 
the sac was found to contain adherent bowel, which w'as an incarcerated div'erticulum 
Remov^al was followed b} uneventful recover} 

Case VII — Male, aged sevxnt}'-tvvo (This case reported b} Sweet “) The patient 
complained of a recenth dev^eloped mass in the right groin , the mass w as painful but 
caused no vomiting or generalized abdominal pain Examination showed a hard, tender 
irreducible mass, diagnosed incarcerated femoral hernia Operation rev^ealed an inflamed 
adherent diverticulum, twelve centimetres long, in the hernial sac The div'erticulum was 
remov'ed and hernia repaired Conv'alescence was uneventful 

Case VIII — Male, aged elev en One attack of acute abdominal pain diagnosed 
as acute appendicitis Operation revealed a hernia of six inches of ileum through a 
defect in the mesenter} of the small intestine, and the herniated bowel was prevented 
from reducing itself b} an acutelv inflamed Meckel’s diverticulum w^hich w'as adherent 
to the posterior abdominal wall The hernia was reduced, the diverticulum and the 
appendix were removed Uneventful recover} took place 

Case IX — Male, aged fourteen There vv as a histor} of sev eral attacks of acute 
abdominal pain On admission to the hospital there were pain vormting, slight disten- 
sion, active peristalsis, slight tenderness and no spasm, the diagnosis was acute intes- 
tinal obstruction Operation revealed a volvulus of a loop of ileum around an acutelv 
inflamed diverticulum which w'as adherent ov'er the ciecum The volvulus was relieved, 
and the diverticulum and the appendix were removed Convalescence was uneventful 
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Case X— Male, aged twenty-eight Attack of extremely severe abdominal pain of 
two and one-half hours' duration No previous gastro-mtestmal disorder The ab- 
domen presented extreme tenderness and spasm Diagnosis— perforated peptic ulcer 
Operation revealed a volvulus of a loop of ileum at a point where a Meckel’s diver- 
ticulum was adherent to the mesentery of the terminal ileum The loop was freed and 
the diverticulum was removed Recovery was uneventful 

Case XI— Male, aged fifteen The appendix had been previously removed The 
history was one of six days of increasing abdominal cramps, with vomiting and obstipa- 
tion Diagnosis was acute intestinal obstruction Operation revealed a volvulus of a 
loop of ileum twisted one and one-half times, due to an inflamed Meckel’s diverticulum 
adherent to the old scar The volvulus was freed and the diverticulum removed Con- 
valescence was uneventful 

Case XII — Male, aged thirty -two History of abdominal pain at intervals for six 
years The present attack had continued about twenty-four hours, and was thought 
to be due to a mild acute appendicitis Operation revealed an acutely inflamed diverticu- 








Fig 2 — A Meckel’s diverticulum, subacutely inflamed, probably 
causing symptoms, found at exploratory laparotomj Patient a male of 
thirty hve 

lum, five centimetres m length, arising from the side of the terminal ileum This was 
removed, and the patient’s recovery was uninterrupted 

Case XIII — Male, aged twenty One attack of acute abdominal pain of three da>s' 
duration, with vomiting, and no bowel movements, even with enemas Had been given 
much morphine Examination showed the abdomen rigid and distended The diagnosis 
was intestinal obstruction Operation revealed a black coil of small intestine, twisted on 
Itself, with a gangrenous Meckel’s diverticulum at its summit The volvulus was un- 
twisted, the diverticulum removed, and drainage established The patient died of 
general peritonitis 

Case XIV Male, aged thirty History of two attacks of which the recent one 
had lasted two days The general picture warranted a diagnosis of intestinal obstruction, 
though it was not recorded Operation revealed a diverticulum adherent to the abdomi- 
nal wall in the region of the internal inguinal ring, also a constricting band, causing 
obstruction The diverticulum and appendix were removed, and the band severed The 
patient died, cause of death not determined (Fig 2 ) 

Case XV Female, aged forty-four One attack of acute abdominal pain, chiefly 
in the left lower quadrant, with symptoms and signs leading to a pre-operative diagnosis 
o intestinal obstruction Operation revealed an obstruction due to a diverticulum 
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adherent in the region of the left ihac vessels Removal of the diverticulum relieved 
the obstruction and the patient had an uneventful recovery 

Case XVI — Male, aged forty-three History of acute attack of four days’ dura- 
tion, typical of intestinal obstruction Precise diagnosis not made before operation, 
which failed to reveal the cause of the trouble Ileostomy was done but the patient died 
of peritonitis Autopsy showed the obstruction due to an adherent Meckel’s diverticulum 
Case XVII — Male, aged twenty-three History of acute attack of four days’ 
duration, ending in complete obstruction and fecal vomiting The diagnosis was intesti- 
nal obstruction, and operation showed it to be due to a Meckel’s diverticulum adherent by 
a strong band to the anterior abdominal wall The diverticulum was removed and the 
band freed, resulting in complete recovery 

Case XVIII — Male, aged twenty-six Acute attack of abdominal pain of four days’ 
duration Temperature 103° Pulse 160 Abdomen distended, tender, and tympanitic 
Diagnosis not recorded Operation revealed a twisted gangrenous Meckel’s diverticulum 
springing from the lower ileum and adherent to the under surface of the umbilicus In 
the course of removing this it ruptured The patient died of general peritonitis 

Case XIX — Male, aged eleven Acute abdominal attack of one day’s duration 
Diagnosis not recorded Operation showed the small intestine to be obstructed by an 
adherent Meckel’s diverticulum Following removal, convalescence was uneventful 

Case XX — Male, aged thirty There was a historj of recurrent attacks of acute 
abdominal pain for a period of several years No positive diagnosis was made Explora- 
tory operation revealed an acutely inflamed Meckel’s diverticulum and what appeared 
grossly like an equally inflamed appendix The pathological report was “acute diverticu- 
litis and acute peri-appendicitis ’’ The patient’s convalescence was very protracted and 
stormy, due to a hsemorrhage from the meso-appendix 

Case XXI — Male, aged twenty-six The appendix had been removed six years 
before, and this operation was said to have been followed by peritonitis and a pelvic 
abscess The present attack was of acute pain, and vomiting of fecal material The 
pre-operative diagnosis was acute intestinal obstruction Operation revealed a black 
and gangrenous Meckel’s diverticulum running from the ileum down to the right side 
of the pelvis, and under this a loop of small intestine was caught and obstructed The 
diverticulum was removed, but ruptured in doing so, and drainage was established The 
patient recovered after a rather stormy convalescence 

Case XXII — Female, aged forty Ten days after a vaginal hysterectomy she de- 
veloped signs suggestive of intestinal obstruction, but she was carefully watched for two 
days before operation seemed imperative The diagnosis was acute obstruction Opera- 
tion revealed a Meckel’s diverticulum caught down and adherent to the recent wound at 
the upper end of the vagina The diverticulum was freed up and removed, and the 
patient’s convalescence was uneventful 

Conclusions — A review of the literature, and a further analysis of the 
above cases, must impress the surgeon with the necessity of always bearing 
in mind the possibility that Meckel’s diverticulum, which occurs in about 2 
per cent of all human beings, and which is so protean in its manifestations, 
may be the etiological factor in any acute abdominal emergency It should 
always be thought of in the cases which are difficult of diagnosis Search 
should always be made for it, when feasible, in an exploratory laparotomy and 
particularly at the time of removal of the so-called chronic appendix 
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Discussion — Dr Alfred Brown (Omaha, Neb) reported a pathological condition 
of Meckel’s diverticulum which illustrated a principle emphasized several times that morn- 
ing It IS, if the injured portion of the intestine is brought outside the peritoneal cavity 
and then kept outside the peritoneal cavity, a good deal of surgical manipulation can be 
done away with This allows the surgeon to follow the principle that the least amount of 
surgery done m these cases, the better for the welfare of the patient The patient was 
twelve years of age He entered the hospital with all the symptoms of what was con- 
sidered an attack of acute appendicitis On making an incision, there was apparently not 
enough trouble found in the appendix to account for the symptoms Further search 
revealed a band leading to the umbilicus, and when this band was divided a completely 
gangrenous Meckel’s diverticulum was brought out of the abdominal wound This was 
rotated on its long axis, there being about one and a half turns at its base An inter- 
esting point in this case is, that contrary to the teaching of most of the anatomical text- 
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books the statement made by Milese* holds true that Meckel’s diverticulum has a blood 
supply of its own which runs to the tip through a mesentery which passes in front of 
the ileum 

In this case, there was a distinct line of demarcation between the normal gut of the 
small intestine and the gangrenous portion of the Meckel’s diverticulum The boy was in 
very bad condition There was a certain amount of peritonitis There was considerable 
serosanguineous fluid in the peritoneal cavity He had a count of 29,000 white cells and 
94 per cent of polymorphonuclear leukocytes Instead of trying to do a resection a 
clamp was placed at the base of the Meckel’s diverticulum, and a dressing was placed 
around it The boy was put back to bed and the diverticulum allowed to slough off 
This it did in five days Although the convalescence was rather stormy, he made a good 
recovery The fecal fistula left after the operative procedure closed gradually and he 
was discharged from the hospital in fifty-nine days 

Dr William B Colev (New York City) remarked that m 1920 he reported a 
case of strangulated hernia from Meckel’s diverticulum before the Southern Surgical 
Association, together with a review of seventeen additional cases collected from the 
literature The rarity of the condition is shown by the fact that Balfour, in a review 
of 10,000 successive operations performed at The Mayo Oinic from 1907 to 1910, found 
only fifteen cases of Meckel’s diverticulum, only five had given rise to symptoms, and 
only one of these was operated upon for acute intestinal obstruction due to adhesions 
about an inflamed diverticulum There was no case of strangulation His own case was 
a man, aged twenty-six years, who was admitted to the Mary McClellan Hospital, Cam- 
bridge, New York, June 6, 1920, at 7 pm He was a farmer who had always enjoyed 
excellent health On the day of his admission he had eaten a good breakfast Shortly 
afterwards he felt slight nausea and discomfort in the epigastrium One hour later he 
began to have severe paroxysmal pains low down in the abdomen, which he characterized 
as “doubling-up” pains These recurred at intervals of a few minutes He vomited for 
the first time one and a half hours after his breakfast, and twice in addition before the 
operation 

On admission he showed slight tenderness in the right iliac fossa and region of 
McBurney’s point, but no rigidity Rectal examination negative, no mass palpable m 
any portion of the abdomen , no localized distension Temperature, 98 6° , pulse, 72 
Blood test whites, 12,400, polymorphonuclears, 90 per cent While he was unable to 
make a diagnosis he did not regard the condition as one of acute appendicitis He felt 
that the steadily increasing paroxysmal pains rendered an exploration imperative An 
immediate operation was performed The appendix was found to be normal A careful 
search revealed a loop of small intestine, about one and one-half to two feet in length, 
greatly distended and dark m color but not gangrenous, located in the bottom of the 
abdomen, somewhat more to the right side than to the left, a little above the pelvis 
The loop of bowel was firmly attached to the pelvis below and connected with the 
small intestine above The constriction was so tight that it was absolutely impossible to 
withdraw or to free the strangulated loop It soon became apparent that they were 
dealing with a Meckel’s diverticulum, nearly of the same calibre as the normal small 
intestine, coming off at a right angle from the lower portion of the ileum, about two 
feet from the ileocecal valve and extending downward to the root of the mesentery 
The diverticulum was removed and after a short time the dark-colored bowel regained 
its normal color The patient made an uneventful recovery 

Dr James Moeley Hitzrot (New York City) related the case of a little girl of 
twelve who came to the hospital with an obscure intestinal bleeding She had an onset 
of pain m the right side Her temperature was 100°, leucocyte count 10,000 with noth- 
ing particularly noticeable about it In examini ng her stool, ova of the ascaris were 

* Milese, Choyce System of Surgery, vol 11, p 442 
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found She was treated for ascandes which removed the worm and her bleeding stopped 
Therefore, he thought the bleeding was due to the ascans She came back on two 
occasions She had acute abdominal pain, usually following some indiscretion in her 
diet She was sent by her physician with the diagnosis of appendicitis He went over 
her carefully Her tenderness was at the umbilicus and above it and suggested some 
form of gastroenteritis which with a little diarrhoea made that diagnosis seem likely 
She finally came to the hospital as an acute appendicitis case He found an acutely 
inflamed diverticulum about twenty-two inches from the valve 

The curious fact in her case, which they found on asking her afterwards, was that 
during the period she was under observation, which was about a year and a half after 
the ascans experience, she had not mentioned bleeding as a major symptom, but on close 
questioning she stated she had had bleeding from the time she was about nine years old 
up to the time that she was operated upon A point which Doctor Miller emphasized 
in these obscure forms of bleeding from the intestine in children as suggested by Meckel’s 
diverticulum 

Doctor Hitzrot said he failed then to recognize that fact, although he learned it later 
That is a rather important point in helping to a diagnosis 


Dr Fred B Lund (Boston, Mass ) said, as to Meckel’s diverticulum, that since 
a certain experience, he had made it a rule to look for it in all cases of appendicitis 
where the appendix does not seem to be much diseased He was called into consultation 
on account of obstructions by adhesion He found the patient with a slight temperature 
and enormous distention The intestines were red and inflamed He did not dare to do 
anything but an enterostomy A week later, the distention having gone down, he explored 
to find what the cause of the obstruction was It was a gangrenous Meckel’s diverticulum 
lying in the bottom of the pelvis, which was the trouble all the time He removed it, 
but it was too late, and the patient died 

He often finds a Meckel’s diverticulum in operating for other troubles in the abdo- 
men He usually lets it alone Before operating if there is any history of hsemorrhage, 
it would be wise to remove it as soon as it is found although he had never done it 


Dr Charles G Mixter (Boston, Mass ) recently had an opportunity to analyze a 
senes of seventy-six instances of Meckel’s diverticula Forty-six of these were seen at 
the Children’s Hospital of Boston, forty-five of which were reported by Hudson , eight 
from the Beth Israel Hospital as well as the twenty-two that Doctor Miller was good 
enough to let him review, perhaps prematurely Of these, sixty-three had acute abdominal 
symptoms If these sixty-three cases are divided into two general groups, in the one 
group putting the infants and children, in the other group the adults and the older-aged 
patients, one finds that the pathology is very definitely different in the two series of cases 
In the Children’s Hospital series, reported by Hudson, the preponderant symptom is 
haemorrhage Intussusception occurs frequently but the cases of hsemorrhage are the 
salient ones, and intestinal obstruction from other causes is rare On the other hand, in 
the older-age group the cases of outstanding hsemorrhage from ulceration caused by 
gastric heterotopia m the sac are rare, whereas the cases of intestinal obstruction 
predominate 


If the fourteen cases represented with haemorrhage be combined with those with 
Mason s thirty-three collected cases, they can be divided into two groups first, those cases 
111 which haemorrhage alone has been the feature It may have been extremely massive 
but the mortality m that group is 5 per cent When intestinal obstruction is associated 
with the haemorrhage, a sudden rise in mortality to 50 per cent is encountered 
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WANDERING SPLEEN WITH TORSION OF THE PEDICLE 

By Ikvin Abell, MD 

OF Louisville, 

Under certain conditions which permit loosening of its attachments the 
spleen descends from its normal position in the left hypochondnum into the 
abdomen When the elongation of its pedicle is such as to allow its appear- 
ance in other than the left upper abdominal quadrant it is designated as a 
wandering or floating spleen The factors concerned in its abnormal mobility 
are both congenital and acquired The former are chiefly two, the length of 
the splenic pedicle and the confoimation of the abdominal cavity In the 
latter the area between the intei costochondral arches is materially diminished 
while the paravertebral niches are definitely shallower, as a result of which 
intra-abdominal pressure is diverted from its normal direction and prolapse 
occurs The acquired factors may be grouped under two headings, increased 
weight of the spleen and the conditions which bring about relaxation of the 
abdominal wall and of the ligaments which support the abdominal viscera 
While either of these factors may be the determining one in a given case, in 
a majority of instances two or more will be found to have contributed to the 
splenoptosis When the mobility of the spleen attains an extent that will 
allow axial rotation on its pedicle, torsion of varying degree may result with 
more or less disastrous consequences Two such instances have come under 
my observation 

Case I — A white woman, aged thirty-four, robust and well developed, came under 
my care m 1912 She gave no history of previous illness or of symptoms related to the 
spleen She had borne one child and at the time of the then present illness was three 
and one-half months pregnant While engaged in household duties she was seized with 
sudden, abdominal colic attended with nausea and vomiting She was admitted to the 
hospital fortv-eight hours after the onset of the attack, at which time she had a tempera- 
ture of 101^2° and pulse of no The right half of the abdomen was rigid and tender 
and presented a tumor which extended from the pelvic brim to a point above and to the 
right of the umbilicus Pelvic examination revealed a pregnant uterus with the tumor 
lying in contact with its right upper surface The urine was negative The blood count 
showed a leucocytosis of 12,000 with an increase in the polymorphonuclear cells 
Operation revealed the tumor to be the spleen, approximately two and one-half times 
the normal size It was not adherent and was easily delivered through the incision 
The pedicle showed two complete turns, the tail of the pancreas being incorporated m its 
proximal end This was disengaged by detorsion, the pedicle ligated and the spleen 
removed The latter showed intense congestion but no thrombosis of the vessels The 
patient made a good recovery and underwent normal delivery five and one-half months 
later 

Case II— White woman, aged fort} -six, thin and ptotic in physique, came under 
obser^atlon in 1919 She had borne four children and had passed the menopause seven 
■\ears before She gave a historj' of digestive disturbance extending over a period of 
■s ears but had had no colic until the onset of her present illness The latter was charac- 
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tenzed by se^ere cramps m the abdomen lasting three days, accompanied by nausea, 
lomitmg and fever Following the subsidence of the cramps the right lower quadrant 
became evquisitely sensitive and a mass became apparent At the time of her admission 
to the hospital, two weeks after the onset of her illness, she presented a fixed mass in 
the right lower quadrant which was extremely sensitive Pelvic examination showed 
an atrophic uterus, tubes and ovaries not palpable Urine showed a trace of albumin, 
some granular casts, otherwise negative Blood showed hsemoglobin of 8o, red cells, 
4,000,000, white cells, 10,000 Operation revealed a tumor completely covered by omental 
and intestinal adhesions except at its upper pole Upon separation of adherent omentum 
and intestine the tumor proved to be the spleen The pedicle showed two complete turns 
and presented thrombosis of both artery and vein The surface of the spleen showed a 
number of spontaneous ruptures from which no bleeding had taken place, indicating that 
they had occurred subsequent to the occlusion of the arterial blood supply by torsion 
Capillary oozing from raw surface on adhered organs controlled by ligatures and hot 
packs, pedicle ligated and spleen removed Recovery was delayed by a right femoral 
thrombophlebitis, the patient being discharged from hospital four weeks after operation 
This spleen weighed 370 grams, was of dark, reddish-gray color, smooth, with a few 
fine, fibrous tags attached over its diaphragmatic surface The organ consisted of two 
almost completely separated lobes with a fissure between, extending from the hilus over 
the anterosuperior surface down to the inferior margin On the diaphragmatic surface 
there was a transverse fracture near the lower pole, forty-seven centimetres long, two 
to three millimetres wide and about 5 millimetres deep A crescentic fracture was found 
near the upper pole posteriorly, thirty millimetres long, six millimetres wide and seven 
millimetres deep In the parietal surface was an L-shaped longitudinal fracture near the 
hilus, sixty-three millimetres long with an arm twelve millimetres long, four millimetres 
wide and six millimetres deep In the diaphragmatic surface near the anterior border 
was a fracture thirty-three millimetres long, three millimetres wide and eight millimetres 
deep extending longitudinally from the end of a cleft On section the pulp was very 
dark reddish-brown, almost black, except near the capsule, where it was reddish-gray 
No Malpighian corpuscles were apparent The vessels were thrombosed 

In a review of the literature we have been able to find ninety-five reports 
of wandering spleen with torsion of the pedicle, in addition to the two cases 
herewith recorded No case has been included in which torsion of the 
pedicle is not specifically mentioned as a causative factor in the production 
of symptoms and pathology The pertinent facts, as revealed by an analysis 
of these reports, are shown in the following tables 


Age 

i-io 

11-20 

21-30 

31-40 
41-50 
51-60 
61-70 
71-80 
Not stated 

Age and sex not stated 


Age and Sex 

Female 

0 
9 

28 

26 

-■ II 

3 

1 
I 

9 


Male Total 

1 (age 6) I 

2 II 

I 29 

I 27 


II 

3 

I 

1 

9 

2 


88 5 95 


Totals 
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It IS interesting to note that twelve, oi 14 3 per cent , were observed before 
the age of twenty, while fifty-six, or 66 7 per cent , occurred between the 
ages of twenty and forty, leaving but 16, or 19 per cent for the years of 
normal physical decline Of the ninety-three cases in which the sex was 
stated but five were noted m males In the group occurring before the age 
of twenty it would seem that congenital factors played the predominant 
etiological part since the conditions which give rise to abdominal distension 
and atony were absent In the group of twenty-nine occurring between the 


Physical Development 


Normal 1 1 

Obese, robust or muscular 9 

Spare, thin or delicate 12 

Asthenic or ptotic 13 

Not stated 50 

Total 95 


Malaria 


Splenic Enlargement 

History of Before Torsion 


I 

I 

I , no history, prasites found 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


I 


13 years 
I yi years 


3 years 

I 

I 

I 

I 

I 

1 

2 years 

3 years 
2 years 
7 years 

I 


3 3^ears 

I 


1 7 years 


18 


Size of Spleen 
When Removed 
2190 gms 

1350 gms 

4200 gms 
1 200 gms 
1520 gms 

37x22x12 cm 
1750 gms 
400 gms 

5 to 6 times normal 
2100 gms 
3500 gms 
800 gms 
3000 gms 
1000 gms 
1600 gms 
2125 gms 
750 gms 
1635 gms 
25x18 cm 

1870 gms 

710 gms 
1520 gms 
1540 gms 
840 gms 


Total, 29 
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ages of tw enty-one and thirty, constituting 34 5 per cent , at a time of life 
when ph}sical development is presumably at its highest, it is reasonable to 
presume that congenital causes could not be entirely excluded in the deter- 
mination of etiology 

Of the fort}'-five cases in which physical development was registered but 
tv\ enty-five u ere recorded as belonging to the types m which ectopia is com- 
monly found, the remaining showing normal or robust physique While the 
spleen may participate m a general visceroptosis it is frequently the one 
organ -which remains m its normal position and again it is often the one 
organ showing ptosis hen the remainder evince no such tendency 

A histor^r of malaria was given by twenty-eight patients and the parasites 
found in a twenty-ninth who gave no such history In eighteen there was a 
known presence of splenic enlargement or “ague cake” before the advent 
of torsion Even in the presence of such an incidence it is evident that the 
weight of the spleen is not the prime factor in its displacement and torsion 
since m no history is there mention made of tumor or splenomegaly of other 
origin in which prolapse and torsion were complicating features The splenic 
enlargement common to Banti’s and Gaucher’s disease, leukeemia and hemo- 
l)i;ic jaundice is usually unassociated with prolapse even in the absence of 
anchoring adhesions Of the tiventy-one cases in which the weight of the 

PREGX4.NCY AXD THE PUERPERIUM 


88 Females 


Parous 

Cases 


Torsion Durmg Pregnancy or the Puerpenum 


P 

3 

I 

Pregnant 4 mos Splenectomy 

Recovery 

P 

7 

I 

Pregnant 5 mos Splenectomy 

Died 

I P 

8 

I 

Pregnant 2 mos Splenectomy 

Recovery 

2 P 

6 

I 

Pregnant 4 mos Splenectomy 

Recovery 

3 P 

5 

I 

Pregnant 5 mos Splenectomy 

Died 

4P 

4 

I Pregnant 3 mos Abortion during attack Splenectomy 

Recovery 

5P 

6 

I Pregnant 5 mos Abortion 24 hrs after op Splenectomy 

Died 

6 P 

4 

I 

Pregnant 4 mos Splenectomy 

Recovery 

7 P 

3 

I 

Pregnant 2 mos Exploration and dramage 

Died 

8 P 

I 

I 

Torsion several days after dehvery Splenectomy 

Recovery 

9 P 

2 

I 

Pregnant 3 days after dehvery Splenectomy 

Died 

10 P 

I 

I 

Pregnant 2 weeks after delivery Splenectomy 

Recovery 

14 P 

I 

T otal — 1 2 D eaths — 5 Recoveries — 7 


Total 

51 




Non-P 

21 





Not 

stated 16 
Total 88 

The autopsy records of two, both m the fifth month of pregnancy are given 

perative diagnosis, Torsion of pedicle with intestinal obstruction death sixth day . 
Piirulent decidual endometritis due to strangulation of mtestme 
1 diagnosis. Torsion of pedicle Death fifth day Autopsy purulent de- 

en ometntis, endocarditis, hypostatic pneumonia, pulmonary oedema 
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spleen was lecorded at the time of lemoval, sixteen had noted splenic en^ 
largement foi periods vai3ang fiom one to seventeen years, the weight of the 
organ in the twenty-one cases ranging from 400 to 4,200 grams, the average 
being 1,695 grams Uncomplicated malarial splenomegaly does not as a rule 
attain such size, the enlargement m these instances being augmented by the 
changes incidental to the altered circulation 

Of seventy-two females m whose record the obstetrical history is given, 
twenty-one are classified as non-parous and fifty-one as parous , of the lattei 
eight were um-parous, three parous, seven multiparous, while thirty-three had 
borne from two to fourteen children each The latter group doubtless forms 
the basis for the statement that prolapse of the spleen occurs most frequently 
in women whose abdomens have become inelastic from numerous pregnancies 
It IS readily granted that flaccidity and relaxation of the abdomen resulting 
from repeated pregnancies furnish the ideal conditions for such prolapse but 
a further explanation must be sought in the twenty-one non-parous women 
and in the five males forming 264 per cent of the total number under dis- 
cussion The gravity of splenic torsion in the course of pregnancy and the 
puerperium is graphically shown by the mortality rate of 41 7 per cent m 
the twelve cases reported In two abortions occurred during the acute at- 
tack, one before and one after splenectomy, one dying and one recovering In 
three torsions occurred after delivery, one dying and two recovering follow- 
ing splenectomy Of the remaining seven operated on during pregnancy, 
six by splenectomy and one by exploration and drainage, three died and 


four recovered 

Previous History 

One or more colics 19 

Abdominal discomfort, digestive disturbance, one with malena 10 

Tumor known to be present, no other symptom mentioned 25 

Tumor known to be present, with colics or discomfort 3 

Pelvic pain and discomfort, i with malena, i with uterine hasmorrhage 4 

Previous history not stated 34 


Duration of Attack at Time of Operation 


95 


Acute, Under 2 Weeks, 58 Chronic, Over 2 Weeks, 37 


Acute 

58 

2 mos 

3 

Time stated 

13 

5 weeks 

I 

Chronic — Time not stated 

24 

4 mos 

2 


— 

4 weeks 

I 


95 

Several days 

I 



8 weeks 

I 



2 weeks 

3 



I mo 

I 



Time not stated 

24 


History of acute onset following lifting heavy weight given in seven 
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In sixt3'-one cases there is a history of symptoms antedating the torsion 
which may be justly ascribed to the splenic displacement, m twenty-eight of 
which a tumor was known to be present Colics of mild type, presumably due 
to partial tv\ ists of the pedicle, were noted in nineteen Digestive disturbances 
due to pressure and to traction on the stomach, intestine and pancreas were 
commonly noted in these and n ere the only symptoms observed in ten Pelvic 
discomfort, disturbance of menstruation, vesical and rectal tenesmus have 
been noted when the spleen occupied a pelvic location Both metrorrhagia 
and malena have resulted from pressure and secondary circulatory change 
In thirty-four no symptoms are mentioned other than those noted with the 
initial attack The attacks may be classified as acute, subacute and chronic 
The s^TOptoms of the acute attacks, barring the known presence of a wander- 
ing spleen offer nothing conclusive other than the presence of a major 
abdominal disaster Pam, nausea and vomiting with elevation of pulse, tem- 
perature and leucocyte count are usuall}’’ present Such an onset with varia- 
tion in intensit}'- of sjTOptoms is described m fifty-eight cases In the subacute 
and chronic varieties the torsion of the pedicle has stopped short of strangu- 
lation or the patients have survived the acute onset with the spleen more or 
less isolated by adherence of omentum and intestine with symptoms directed 
to the site of the misplaced organ In instances in which the spleen was known 
to have been mobile and in others m which a movable tumor had been noted, 
comment is made upon the rapid enlargement of the tumor following torsion 
In thirteen instances the duration of the attack as stated varied from several 
days to four months while in twenty-four the time is pot stated The 
description of the findings in the latter group indicates them to be of the 
chronic type 

Location of Tumor 


Location given 85 

Right upper quadrant 2 

Left upper quadrant 7 

Epigastnum 2 

Mid-abdomen 4 

Right half abdomen 3 

Pelvis and abdomen 13 

Abdomen 5 

Right louer quadrant 9 

Left low er quadrant 8 

Hypogastnum 4 

In all four quadrants 2 

Left half abdomen 13 

Pehns JO 

Location not mentioned 7 


Tumor not detected, distension and rigidity 3 

Total 

Number palpable through vagina and rectrum, 34 
The displaced spleen escaped detection in but three instances, the disten- 
sion and rigidity effectually hiding it In seven no mention is made of loca- 

727 



IRVIN ABELL 


tion and m six the tumor is merely described as being in the abdomen In 
seventy-nine the tumor is accurately located and it interesting to note that in 
but seven was it found in the left upper quadrant The length of the pedicle 
offers the only limitation to its wandering proclivities, it being found m all 
parts of the abdomen and pelvis In the latter it may rest on the uterus 
forcing the latter into a retroi’^erted position or it may he m the cul de sac 
behind the uterus Mention is made in thirty-four of the histones of the 
tumor being palpable through the vagina or rectum 


Pre-Operative Diagnosis 

Prolapsed spleen or kidney i 

Kidney i 

Tumor left kidney or ovary i 

Hydronephrosis right kidney with twisted pedicle i 

Appendiceal abscess i 

Acute appendicitis i 

Appendicitis with peritonitis i 

Ovarian tumor 8 

Ovarian tumor with twisted pedicle 1 1 

Ovarian cyst, twisted pedicle with intestinal obstruction i 

Hydrosalpinx or tubo-ovarian cyst i 

Uterine or ovatian tumor i 

Utenne fibroid i 

Cyst I 

Hffimatocele i 

Tumor omentum or mesentery i 

Sacrococcygeal tumor i 

Intestinal obstruction i 

Pentonitis or obstruction i 

Pentomtis, indeterminate i 

Tumor 9 

Spleen 2 

Enlarged spleen i 

Inflamed spleen i 

Floating spleen i 

Floating spleen with twisted pedicle i 

Wandering spleen i 

Wandenng spleen or hydrated cyst i 

Wandenng spleen, fixed 2 

Movable spleen or peritonitis i 

Dislocated spleen i 

Dislocated spleen with twisted pedicle 4 

Diagnosis not stated 33 

Total 95 


When one notes the varying locations in which the spleen has been found, 
m all but seven of -which it w^as widely distant from its normal position, one 
IS prepared for the failures m diagnosis In thirty-three the condition w^as 
recognized as an acute abdominal catastrophe but no pre-operative diagnosis 
charted In nine it was tumor of unknowm origin In tw^enty-three the 
tumor w as thought to have originated in the ovar}" or uterus In but nineteen 
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was the spleen recognized as the organ at fault while in the remaindei ob- 
stiuction, peritonitis, the omentum, appendix and kidney, hematocele and 
sacrococcygeal tumor were suspected When a history of splenic enlargement 
or mobility was lacking and the tumor was located other than in the left 
upper quadrant, its origin was obviously thought to be connected with the 
organs normally situated at its point of lodgement 

Blood Count 


Made 


48 


Not made 


47 


Total 


95 


Before and After Operation, 1 1 


After Operation, 13 


15500 Normal in i mo 


17000 - 15000 - 14000 


28000 Normal in 4 mos 


7000 With decreased lymphocytes 

28700 10000 


2 Increased blood-platelets 


13500 10650 


10000 4 months later 50000 


7000 Normal 


14000 - 7000 


10000 Increased lymphocytes 


30000 


Normal Increased white cells 


14400 


Increased whites Normal 


13760 - 12500 


12200 43000 


Normal 


0 

0 

00 

0 

0 

00 


14000 


11300 27000 - lOOOO 


5600 




30000 - 10000 


Low Hem & R C Normal W C 


Increased W C 

2 

Inc,B P 

I 

Increased W C with parasites 

I 

Malarial parasites 

I 

Aneemia of pernicious type with 


Ansemia Normal W C 3 yrs later 


megalo- and normoblasts, poikilo- 


16000 

I 

cytosis 

I 

LowR C Normal W C 

2 

Normal blood counts 

12 

Normal white count 

I 

8400 before operation, none after 

I 

Low R C Increased W C 

I 




Blood counts at some time in the course of the calamity were made in 
forty-eight of the ninety -five cases With but few exceptions the blood study 
has not been carried out through complete convalescence Normal counts 
are reported in a rather surprisingly large number of cases, the inference 
being that the degree of torsion was not sufficient to produce marked circu- 
latory changes in the splenic tissue With the acute torsions the number of 
leucocytes has uniformly been increased, the differential count showing noth- 
ing distinctive Following splenectomy the red cells showed a temporary 
decrease with rather rapid replacement the white cells, a gradual decrease 
with a temporary preponderance of lymphocytes Increased blood-platelets 
were recorded in but two The blood count, as a rule, has regained its normal 
proportions in from one to four months In two cases an increased white- 
cell count was noted long after splenectomy, one of 50,000 at the end of four 

months, and one of 16,000 at the end of three years no explanation is 
offered in either instance 
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Operations 

Primary splenectomy 83 

Recovered 66 

Died 15 

Result not given 2 

Detorsion and replacement followed later by splenectomy 2 

Total splenectomies (deaths 15, mortality 17 6 per cent ) 85 

Detorsion and replacement (died, i — mesenteric thrombosis) 5 

Splenoplexy alone (no deaths) 3 

E'^ploration (closure i, drainage i — died) 2 

Total 95 


Primary splenectomies were done in eighty-three Detorsion and replace- 
ment were carried out in two cases, both of which later showed acute torsion 
and were then treated by splenectomy, making a total of eighty-five splenec- 
tomies, of which sixty-eight recovered and fifteen died with the result not 
stated in two, a mortality of 17 6 per cent Detorsion and replacement con- 
stituted the only operation in five with four recoveries and one death, the 
latter due to mesenteric thrombosis Splenopexy alone was done m three 
with no deaths and exploration alone in two, one with drainage and one with- 
out drainage, with one death In the patients treated by splenopexy and 
detorsion with replacement classed as recovered, no follow-up as to the ulti- 
mate fate of the replaced organ is given The operations which attempt to 
conserve the spleen when the organ has acquiied a wanderlust and become 
the victim of a torsion must have a very limited scope The circulatory 
damage sustained as a result of the twisting of the pedicle, the greatly in- 
creased size commonly noted in such organs and the insecurity of any known 


Size 



By weight 


53 



By measurement 

10 



Not enlarged 


I 



Enlarged 


II 



Not stated 


20 



Total 


95 


Size by Weight in Grams 


Size by Measurement 


200-500 


8 

12x5x9 cm 

I 

500-1000 


13 

19x9 cm 

I 

1000-1500 


10 

18x11x7 cm 

I 

1500-2000 


8 

21x15 cm 

I 

2000-2500 


7 

37x22x12 cm 

I 

2500-3000 


3 

16x1 1 cm 

I 

3000-3500 


2 

30x15 cm 

I 

3500-4000 


I 

25x18 cm 

I 

4000-4500 


I 

177x101x114 mm 

I 



— 

5^x5 inches 

I 

Total 


53 


— 




Total 

10 
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method of replacement all aigue against conservative procedures The ease 
with which other tissues rich m i eticulo-endothelial cells compensate for its 
loss invalidates any objection as to a loss of its function In the light of these 
considerations splenectomy is to be considered the operation of choice 

The normal spleen varies greatly m size in different individuals and m 
the same individual under varying conditions Its average weight is given as 
225 grams and its average dimensions at ten centimetres in length, six centi- 
metres in width and three centimetres in thickness Of fifty-three of the 
present series whose weight was stated, but eight were under 500 grams, the 
remaining forty-five varying from 500 to 4,500 In ten 111 which the size 
was determined by measurement only, a corresponding increase in size over 
the normal is indicated It is evident that circulatory change dependent upon 
the elongation of the pedicle with malposition induces in the wandering spleen 
a gradual enlargement aside from that resulting fiom malarial infection and 
acute toision, while, as noted above, the latter accident causes an immediate 
enlargement due to the intense congestion 


Pathological Features 

Infarction 2 

Thrombosis of splenic vein with infarction 2 

Old diffuse infarcts i 

Haemorrhagic infiltration, with and without necrosis, rents and ruptures 17 

Fibrosis 4 

Enlargement, congestion, hepatization, no gross microscopical change 17 

Chronic congestion with hyperplasia 4 

Malarial splenomegaly 8 

Necrosis with haemorrhage — no stain 5 

Chronic passive congestion 1 1 

Pathology not mentioned 24 


Total 

The pathology repoited by the various observers, as fai as it relates to 
the spleen alone, comprises nutritional changes varying from congestion to 
necrosis superinduced by mechanical mteiference with the splenic artery 
and vein 

Foui specimens are mentioned as containing blood cysts of appreciable 
size eighteen as showing thrombosis of the splenic artery or vein, or of 
both One lefeis to a woman, with recognizable splenic tumor during preg- 
nancy, who two weeks after normal delivery was seized with acute pain and 
bi ought to the hospital at the end of the seventh week following labor 
Incision showed a cystic tumor from which fourteen litres of thick, brownish 
pus, steiile on culture, were removed This was due to a necrotic spleen re- 
sulting from dislocation and twisting of pedicle Recovery followed 
splenectomy 

In fifteen cases the presence of fiee fluid was noted in the peritoneal 
caMty, varying m amount from several ounces to six litres it was described 
as coloiless and yellow fluid, serum, haemorrhagic seium, blood and blood- 
c ots Three of the fifteen showed fatal termination 
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The pedicle has been described as of various lengths, the longest being 
ten inches, the largest compared in size to that of the fetal arm In all the 
cases it has been noted as twisted and in sixty an estimate of the torsion 
given, ranging from one-half to six complete turns The vessels have been 
described as thrombotic and as dilated, both artery and vein m some, the 
vein alone in others In two the size of the vein was compared to that of 
the small intestine In eight the tail of the pancreas is noted as being involved 
in the torsion, in all but one it being disengaged by detorsion and escape 
injury, in one it was resected with the pedicle without untoward result 
Seven cases are recorded as showing intestinal obstruction, three involving 
the small intestine, one the transverse colon and three the sigmoid two re- 
covered, four died and in one the result was not stated In the small intestine 
obstructions, the bowel was adhered to and caught in the twists of the pedicle 
the transverse colon was adhered, kinked and compressed the sigmoid 
showed volvulus from traction in one, adherence and kinking in one and 
adherence and compression occlusion in one 
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ACUTE j\IASSI\^E HEMORRHAGE FROAI DUODENAL ULCER 
By Arthur W Allen, MD 

AND 

Edward B Benedict, MD (by Invitation) 

OF Boston, Mass 

The statement is frequently made that “patients rarely bleed to death 
from duodenal ulcer ” This gives the impression that one need not con- 
sider this possibility seriously, and that if bleeding occurs, spontaneous cessa- 
tion can he expected Ulcers do bleed moderately without alarming sequelce 
and many bleed severely with recovery of the patient On the other hand, 
we believe that the incidence of fatal bleeding in such cases is greater than 
commonly supposed Feeling that the type of ulcer patient who may bleed to 
death might be more accurately defined, and that with a better understanding 
of the situation the mortality reduced, we have undertaken a study of such 
cases occurring in the Massachusetts General Hospital in the past twenty 
years It may be added here that fatal haemorrhage from the gastro-intestinal 
tract from causes other than duodenal ulcer are not included in this leport 
In the period of time covered by this study, 1,804 cases of duodenal ulcei 
have been treated in the wards of the hospital Of these, 628 either have a 
history of gross bleeding or have bled while under observation in amounts 
recognizable by macroscopical methods It is likely that a much greater 
percentage of all ulcer cases have bled some, and it is possible that all of 
them at some time during their periods of activity have bled slightly Those 
with known minor bleeding, 252 cases, have had no secondary anasmia and 
have responded to the usual medical treatment effective in a large percentage 
of the whole group There have been 176 cases classified as moderate 
bleeders inasmuch as sufficient blood loss had taken place to produce a re- 
duction m red blood-cells to three million and a haemoglobin below 70 per 
cent Most of this group have also temporarily, at least, responded to medical 
treatment Occasionally, we find a history of mild or moderate bleeding 111 
previous years among those who have been classified as severe 

In the severe group we have considered only those patients who have bled 
sufficiently to produce a marked secondary anaemia There have been 200 
such cases In this discussion we are primarily interested m acute massive 
haemorrhage and have divided the severe group into those who have bled 
gradually over a period of weeks, si\ty-two cases, and those whose haemor- 
rhage has come with sufficient suddenness to produce prostration, shock and 
marked acute anaemia There have been 138 of these, 22 per cent of the 
whole number of bleeding cases Of this number, twelve have bled to death 
vithout operative mterferencs and eight have been operated upon m a de- 
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pleted state, none successfully The mortality, then, is 14 5 per cent in this 

group of sudden severe massive hsemorrhage 

It must be added here for the sake of clarity that none of these patients 
was subjected to surgery until all hope had been lost for a spontaneous 

recovery 

Table I 

Incidence of Seventy m Bleedmg Duodenal Ulcer 



Cases 

Per Cent 

Minor 

252 

40 I 

Moderate 

176 

28 0 

„ f Gradual 

62 

9 9 


138 

22 0 

Totals 

628 

100 0 


Since we do not wish to be misunderstood, we call attention to the fact 
that the scope of this paper is confined to the group of 138 cases of sudden 
severe massive h£emorrhage from duodenal ulcer How one deals with 
a bleeding ulcer in the quiescent state will not be taken into consideration at 
this time We must segregate these entirely different problems in our minds 
In the quiescent state we have a variety of courses from which to choose, 
but in 14 5 per cent of the acute massive group we are up against a situation 
which Balfour^ has well stated is comparable to that of pulmonary embolism, 
in which embolectomy becomes justifiable if the patient is obviously dying 
Anatomy — In nearly every fatal case we have been able to demonstrate 
at operation or autopsy the erosion of a large artery The ulcer has been 
on the posterior wall of the duodenum where it overlies the pancreas It 
may have started on the anterior wall or superior margin, involving the 
posterior surface secondarily At late operation or at autopsy one finds the 
entire posterior surface of the duodenum missing to the borders of the ulcer 
and the bed of the ulcer consisting of eroded pancreatic tissue Either at 
the superior margin or m the crater of the ulcer one finds a large exposed 
vessel with an opening of sufficient size to admit an ordinary probe During 
operative attempts to cope with this situation, blood spurts from the open 
vessel at an alarming rate 

The gastroduodenal artery is given off of the hepatic or occasionally from 
the celiac axis as a separate branch It runs between the duodenum and the 
pancreas, dividing into the right gastro-epiploic and the superior pancreatico- 
duodenal The inferior pancreatico-duodenal comes from the superior mes- 
enteric and the profuse anastomosis between these vessels behind the duo- 
denum makes it impossible to control bleedmg from any one of them without 
ligation of them all 

In one of the fatal cases, not operated upon, a thrombosis was found 
in the gastroduodenal artery at autopsy, death having resulted from the 
floAv of blood from the inferior vessels 

The identity of the vessels at operation is so obscured by the surround- 
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mg inflammatory reaction that one can only hope to intercept them as the 
tissue about the ulcer is divided Erosion into the pancreas may have ex- 
tended sufficiently deep to expose an accessory pancreatic duct, and this in 
itself may play an important role in the further development of the eroded 
vessels and in the treatment of the ulcer 

Age — The most sti iking differential ^point between the cases of appar- 
ently the same severity on admission who spontaneously ceased to bleed, and 
those who bled to a fatal termination, is the average age In the fatal group, 
this was 56 3 years and in those who recoveied it was 41 8 years Only two 
fatalities occurred under forty-nine yeais of age One of these was a man of 
twenty-five who had pulmonaiy tuberculosis, was a morphine addict and died 
of hsemoirhage from a duodenal ulcer that had bled profusely on four previ- 
ous occasions over a seven-year period The other, a man of thirty-five, was 
operated upon in a depleted state three da)'^s after the onset of profuse hemor- 
rhage He had bled moderately ten years before This difference of approxi- 
mately fifteen years between the fatal and the lecovered group might be 
expected to be reflected in the chionicity of the ulcer As a matter of fact, 
this IS not well borne out, as in the recoveied group the duration of symptoms 
was 7 7 years and in the fatal group 8 i years — an average increase of less 
than five months One must explain this lower mortality among the younger 
group on the basis of more elasticity of vessels and fewer complicating 
disorders 

In an effort to define the type of severe massive bleeding case that must 
be more seriously considered as a possible fatality, we found in the records 
twenty-four recovered cases that bled alarmingly enough while in the hos- 
pital to place in this class On close analysis, we find only two of these were 
beyond our average age of 56 3 yeais found in the fatal group The average 
age of these twenty-four cases was 435 In the whole group of 118 cases 
who recovered from sudden severe haemorrhage there were only fourteen 
beyond the average age of the fatal group Of these fourteen cases, three 
were females, which is relatively a very high proportion for this sex That 
IS to say, 23 per cent of women over fifty-six recovered, wheieas only 10 
per cent of men over fifty-six recovered (Giaph I ) 

Repeated Episodes of Bleeding — It has been more or less commonly 
believed that patients would be more likely to recover from their first attack 
of severe bleeding than they would if there had been previous periods of 
bleeding Inasmuch as 60 per cent of our fatal cases died during their first 
episode of bleeding, it is not safe to rely on the fact that no previous history 
of such attacks can be obtained In the twenty fatal cases, twelve had not 
bled previously, seven had bled once before, and one died during his fifth 
bleeding attack We refer to episodes of bleeding which may last several 
days and not to single hasmorrhages Of those who recovered, seventy-eight 
had not bled before, twenty-five had bled once and fifteen had had two or 
more such attacks The interval between haemorrhages varied from four 
months to twenty-nine years Of those who have had only one episode of 
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severe bleeding, fifteen have gone five years, four ten years and three fifteen 
3 ears or more without further bleeding Some of these have been protected 
l)j' surgical procedures done in a quiescent state 

Time hifoval Involved Between the Onset of Bleedmg and Death— It is 
interesting to note that in many instances the fatal cases lived several days 
after their first symptoms of severe massive hsemorrhage were manifested 
The patient feels faint and either vomits a large amount of blood, or passes 
a loose stool filled with blood, or both He may or may not have had previous 
warning Many of the cases have known duodenal ulcers Many of them 
have been under treatment and some have had previous surgery The onset 
of bleedmg may be the culmination of a return of symptoms that have been 

Graph I 
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precipitated by a bout of drinking or a definite break m their medical and 
dietary regime This may be their only bleeding, which rapidly subsides and 
leaves them wuth few’^er symptoms than they had previously Others may 
have little if any w’^armng, the hsemorrhage being the first indication that all 
IS not well In the group who spontaneously cease to bleed there may be 
evidence of two or three periods of bleeding or only one in the first twenty- 
four-hour period, after w^hich occult blood may be found in the stools for a 
few days, then they rapidly regain their lost blood so that m a period of three 
to five w eeks they have entirely recovered from the episode 

Those W'ho have fatal hsemorrhage may have exactly the same onset, and 
seem to be doing w’^ell from one to four or five days, only to repeat the profuse 
hematemesis or melena or both The majority of the fatal cases have 
repeated periods of syncope associated wuth hematemesis or blood by stools 
in successive attacks wnth mteiw'als of a few' hours to two or three days It 
is not always possible to ascertain by the degree of collapse, by the amount 
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of blood that is recovered fiom either external orifice, or by the grade of 
anasmia, whether a patient will fall into the class of spontaneous recovery or 
go on to a fatal termination However, there are certain cases that pick up 
so rapidly after their first prostration that they can be fairly safely segregated 
from those whose balance may turn one way or the other In our 138 cases 
of severe massive haemorrhage, we believe that ninety-four may, m retrospect, 
have been predicted a better than average chance for recovery In the remain- 
ing forty-four cases, one cannot make out from a record of their symptoms 
and condition at entry whether they would be likely to recover or die We 
do know, however, that the twenty fatal cases lived m the hospital an average 
of 13 5 days after entry and lived an average of sixteen days after the initial 
onset of bleeding One of them bled so rapidly to a fatal termination that 
radical surgery was impractical Two had concurrent conditions contra- 
indicating surgery One was eighty-one years of age and probably could not 
have been successfully operated upon However, there are sixteen cases left, 
some of whom might have been saved by immediate surgery if the fatal 
possibility could have been determined soon after admission to the hospital 
Treatment of Severe Bleedmg Duodenal Ulcet — It is generally accepted 
now by a majority of clinicians that gross bleedmg in duodenal ulcer is one 
of the chief indications for surgery Some of these patients never have a 
return of bleedmg, but many of them do, even after many years of quiescence 
It also appears that bleeding ulcer cases are more likely to have recurrences 
of other ulcer symptoms than the average case on dietary measures 

Jordan and Kiefer® have reported from the Lahey Clinic a group of ulcer 
patients resistant to medical tieatment and place bleeding as the most impor- 
tant factor in their failures If we accept the fact that such cases should be 
considered surgical in a quiescent state it seems more reasonable to contem- 
plate surgery early in certain seveie bleeding cases Finsterer^ apparently 
subjects such patients to radical surgery as soon as the initial state of shock 
has passed This has seemed too radical to most of us, as we all dread 
subjecting a patient to operation during an episode of severe bleeding The 
mortality will of necessity be higher than similar procedures done in a 
quiescent state On the other hand, if we are forced to operate after a 
patient has become depleted, a successful outcome will be rare 

It IS our belief that a patient entering the hospital with severe massive 
haemorrhage from known or strongly suspected duodenal ulcer should be 
looked upon as a potential fatality Depending upon the age of the patient 
and the severity of their bleeding, we will usually be able, within a few hours, 
to determine whether or not spontaneous recovery can be expected Both 
groups should be carefully watched by the medical and surgical services 
Those cases who do not rapidly improve and those who have repeated attacks 
of syncope, hematemesis and melena should be carefully transfused If they 
continue to bleed, a large transfusion should be given and immediate opera- 
tion undertaken Repeated transfusions may keep these individuals alive for 
several days but depletion is taking place all the time It is also possible that 
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further erosion into the pancreas may be going on The earlier operative 
interference can be decided to be justifiable, after the initial state of shock 
has passed, the more likelihood there will be of a successful outcome One 
may feel justified in a less radical operation m the early cases, but this must 
lie determined after the ulcer has been exposed The bleeding area must be 
attacked directly and hemorrhage definitely checked, as palliative procedures 
are almost sure to fail in this group of patients 

T? ansfiision —Much has been said concerning the danger of transfusion 
in acute bleeding ulcer An analysis of this situation has previously been 
reported by one^ of us There is little evidence that transfusion had any 
bearing on continued or repeated bleeding Five cases died of haemorrhage 
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Without transfusion, having been in the hospital thirteen, ten, seven, five and 
one-half days, respectively, before death Patients that bled out several 
transfusions in a period of from one to five days all resulted fatally whether 
operated upon or not It is our belief that everything should be ready for 
transfusion, either matched citrated blood at hand, or a donor within the 
hospital, and blood given the patient only on his failure to hold his own 
with a systolic blood-pressure above 70 millimeters of mercury If the pres- 
sure has fallen below this level, death may take place so rapidly that there is 
not time for transfusion The blood should be given slowly in moderate 
amounts of about 300 cubic centimetres If so done, there is no danger of 
rapidly elevating the blood-pressure Many cases have responded rvell to 
this treatment with no further serious bleeding during the episode After 
the patient is safely over the acute stage of haemorrhage (five to seven days) 
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blood transfusion will materially shorten his hospital convalescence Opera- 
tion should be considered and undertaken in a large percentage of the 
patients who rapidly lose the benefits of transfusion (Tables II and III ) 
Siugeiy in the Depleted State — Unfortunately, certain cases enter the 
hospital in a depleted state, and others, owing to mistakes in judgment, are 
allowed to reach a very precaiious condition even after hospital entry Under 
such circumstances we are forced to either look upon the situation as hopeless 
or to make some heioic attempt to save a life Watchful waiting and late 
surgery have each been tried in the twenty fatal cases included in this study 
Twelve have died without surgical interference Four of these were justifiable 
either from the standpoint of complicating diseases, old age or from lack of 


Table III 

Fatal Cases IVithout Opnat on 


Age 

Sex 

Duration 

of 

Symptoms 

Ifears 

^leohol 

Pain 

to 

Back 

Previous 

Bleeding 

Days 

Bleeding 

Pre-entiy 

Days 

In 

Hosuita] 


Remarks 

Death 

58 

F 

15 

0 

0 

1 

3 

33 

■ 

filed slightly for I no 

then transfused 

2 days 
later 

65 

1 

10 

■ 

■ 

■ 

7 

several 

32 

3 

liitered for abd pain-C U 
serv Ulcer thought quies- 
cent Cystotomy for stones 

Sudden hem- 
orrhage due» 
ulcer 2iiks 
post-op 

81 

n 

1 day 


n 

0 

1 

4 

■■ 

Little improvement from 
trans Continued bleeding 

2 days 
later 

69 

M 

20 

0 

0 

1 

1 

13 

0 

Not trans Op to have been 
done day of death 

20 hrs after 
ba meal 

54 

U 

5 


■+■ 

m 

10 

B 

0 

Op advised by surgeon 
Vetoed by physicians 

sudden de - 
dine No 
Transfusion 

2h 

m 

7 

mm 

0 

4 

1 

10 

0 

Bilateral Pulnonary T B 

Sudden G I 
hemorrhage 

49 

M 

10 

■ft I- 

0 

0 


5 hrs 

1 

Arrived bled out Transf 
Bled out 2 hrs Diabetic 

5 hours 
after adm 

69 

H 

1 

B 

0 

1 

0 

17 

1 

Severe bleeding on ward 
Transfusion 

24 hrs 
trMsfusion 

51 

M 

6 

m 

B 

■ 

0 

9 

1 

attempt made to get him in 
operable state 

Erosion of 
jxancreatlco* 
duo artery 

54 

F 

0 

IB 

m 

0 

0 

49 

91 

Resection heraangio-endo- 
thelioma of colon 

duo ulcer - 

hemorrhage 

56 

M 

5 


0 

■ 

10 

6 

Bi 

Transfusion Sudden fail- 
ure fron hemorrhage 

Erosion of 
Pancreatic©- 
duo artery 

71 

M 

10 

■ 

■ 

■ 

4 

■ 

■ 

Arrived bled out 

24 hrs 

after 

admission 


time after entering the hospital Eight were subjected to surgery in an 
attempt to stop the bleeding after all hope of spontaneous recovery had been 
abandoned Two bled to death during the operation Four died within 
twenty-four hours One died of pancreatitis, subdiaphragmatic abscess and 
bronchopneumonia on the fourth day One died of recurrent haemorrhage 
on the tenth day 

If one of this group in a depleted state is going to be rescued by surgical 
measures, we must be piepared to meet the situation in a logical manner 
Given an open large vessel behind the duodenum on an eroded area m the 
pancreas, one must be willing to obtain exposure and intercept the vessels 
that enter the ulcer outside of the ulcer bed Attempts at controlling this 
type of bleeding by sutures, by cautery or by simple gastroenterostomy 
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Fig 4 — The ulcer 
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without a direct attack upon the ulcer will probably fail In order to control 
the loss of blood during the operative procedure one may rapidly transect 
and free up the lower third of the stomach down to the ulcer (Figs i 
and 2 ) Then remove the distal clamp and open wide the anterior wall of 



Fig 7 — The ulcer can be left exposed if not too large and too deep A large deep erosion in the 
pancreas is a menace to leave exposed within the peritoneal cavit> 


the lower segment so that the ulcer is in clear view (Figs 3 and 4 ) 
Having done this the bleeding point can be kept controlled by a finger or 
tamponade (Fig 5) and the resection continued without further serious 
loss of blood The vessels entering the edge of the ulcer are intercepted as 



Fig 8 — A method of enclosing the ulcer uithin the duodenum after the \essels hare bee 
secured from the outer area Part of the distal segment of the stomach has been discarded, 
sufficient for eas> suture The mucosa can be removed from the remaining antrum, to dispose of t 
acid activating cells 

the inflammatory tissue is cut across (Fig 6 ) Having the hsemorrhage 
controlled one can place a retractor in the duodenum and ascertain the level 
of the ampulla of Vater If there is room to free the duodenum beyond the 
ulcer bed and allow a satisfactory turn-m, the operation is easily completed 
(Fig 7 ) If one IS in doubt concerning this or if the erosion in the pancreas 
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IS of large size and sufficiently deep to have opened an accessory pancreatic 
duct, then a modified procedure can be done A pait of the elevated distal 
portion of the stomach may be eliminated, leaving a sufficient amount of the 
pre-pyloric region for easy suture One can then suture the duodenum and 
stump of the stomach m such a way as to enclose the ulcerated area m the 
pancreas (Fig 8 ) If one is anxious to destroy the lemammg activating 
aiea m the antrum, and the patient’s condition permits, the mucosa can be 
removed from this region as suggested by Bancroft® before the closure is 
made Anastomosis between the stomach and bowel may be made by the 
Polya or Billroth II method That these procedures are practical in certain 
cases we have demonstrated One patient, having bled for ten days and 
having had five tiansfusions, lost so little blood on the table that his condition 
actually improved during the operation He lived four days and at autopsy 
we found consideiable fat necrosis and a collection of seropurulent material 
above the liver Here we felt in retrospect that the modified procedure 
enclosing the large ulceiated area m the pancieas might well have resulted 
m a successful outcome In another severe case of massive haemorrhage 
operated on in a quiescent state thiee weeks after the onset of bleeding, the 
modified technic was successfully carried out Of course, there are diffi- 
culties m these proceduies The space between the superior margin of the 
duodenum and the liver is foreshortened, making it easy to damage the 
common bile-duct and other structures in this vicinity , but by working from 
the stomach side it becomes possible to intercept with comparative safety the 
vessels entering the ulcer area 


It IS essential that one must plan this procedure carefully beforehand, as 
the average surgeon will have very few opportunities dm mg his entire experi- 
ence to use It We believe that the opeiative failures m our group of cases 
are partially due to the fact that several surgeons are involved 

Conclusions (i) It would seem from a review of our cases that duodenal 
ulcer patients who have lecovered from a seveie haemorrhage should be sub- 
jected to surgery in a quiescent state, as the possibility of a persistence of 
symptoms is great and the incidence of future episodes of severe haemorrhage 
is about 40 per cent Spontaneous recover)^ is less likely with increasing age 
Suigical piocedures indicated m the quiescent gioup are not discussed here 

(2) About one-thud of all our duodenal ulcers requiring hospitalization 
lave gross bleeding Over 3 per cent of all of our gross bleeding cases died 
o iiemorrhage Our mortality in sudden massive bleeding from duodenal 
ulcer was 14 5 per cent , regardless of treatment 

(3) Age seems to be the most striking single factor in determining the 

possiint} o spontaneous recovery Death fiom haemorrhage rarely occurs 
m patients under fifty 

I ''Fh acute massive haemorrhage from duodenal ulcer 

.1011 le caie ully watched If they are beyond middle age and do not 

o\ C'l cnee of complete cessation of bleeding, as indicated by a 

caie u ciecv o blood-pressure, stabilization of anaemia, rapidly clearing 
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stools, lack of hemateinesis, disappearance of pain and tenderness, and rapid 
improvement in general condition, immediate surgery should be seriously 
contemplated 

(5) Matched citrated blood should be kept in the refrigerator or a donor 
held in the hospital This should be used quickly if there is a second collapse 
and before the systolic pressure falls below 70 millimetres of mercury 
If there is a rapid loss of the benefits of this transfusion, a large transfusion 
should be given and the patient immediately operated upon The less delay 
in operation on this type of patient, the better his chance of withstanding the 
procedure, due to the fact that his reserve is not entirely depleted Trans- 
fusion, although a hfe-saving piocedure and a useful adjunct to a successful 
outcome, will not replace all of the elements that the patient has lost over 
several days of bleeding and starvation Individuals rarely recover if blood 
loss is sufficient to require five or six transfusions, especially if associated 
with starvation over a period of several days 

(6) Patients who continue to bleed should be expected to have a large 
open vessel, situated in an eroded area in the pancreas A method of attack 
m such cases is described It is our feeling that an operative effort should 
be made in these patients, unless there are overwhelming contra-indications 
to surgery 
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Discussion — Dr Frank H Lahi:\ (Boston, Mass) said that Doctor Allen has 
in his paper some of the figures which were compiled from the follow-up figures in the 
Lahev Clinic ulcer senes in an endeavor to investigate how bleeding indicates that such 
ulcer patients will not do well medically Doctor Kiefer in that clinic followed 800 
cases of duodenal ulcer with this in view Of a series of sixtv cases that had had a 
history of one attack of bleeding, 40 per cent failed under medical treatment In twent3 
cases in whom there was a history of two haemorrhages, 85 per cent failed under medical 
treatment Of those twenty cases that failed under medical treatment, recurrent haemor- 
rhage occurred in thirteen of the cases 

Therefore, the3 have come to believe that a history of two haemorrhages previous to 
coming to the Clinic is indicative of probable failure under medical treatment He felt 
very definitely that one can cut down this mortality of bleeding ulcers if one accepts two 
or more haemorrhages as an indication that radical surgery must be done on these cases 
He reported at the last meeting of the New England Surgical Society that their mor- 
tality from unoperated bleeding ulcers was 2 per cent That is wrong because that 
included all of the cases that bled Actually, if one takes the eighty cases that bled 
after they got into the hospitals, because the others had bled before coming m and so 
could not be counted, four died So the danger of fatality from bleeding ulcers m the 
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hospital IS certainly 5 per cent That is a really serious mortality rate from this 
complication 

Dr Edward B Benedict called attention to the fact that four of these cases also 
perforated, three of them some time after a severe haemorrhage, and one two years prior 
to It It IS so frequently said that bleeding ulcers do not perforate and that perforating 
ulcers do not bleed that this incidence of 3 per cent perforation in severely bleeding 
ulcers IS of some importance In most instances it probably means multiple ulcers, with 
bleeding from an ulcer of the posterior wall at one time, and perforation from an ulcer 
of the anterior wall at some other time In one case, however, the perforation occurred 
only four days after a very severe hemorrhage 

Dr Daniel Fiske Jones (Boston, Mass ) remarked that internists are holding onto 
the bleeding ulcers too long They are afraid to have them operated upon, and the 
surgeon is responsible for that, for it has been said by surgeons that cases of acute 
hemorrhage should not be operated upon He thought that the value of transfusions has 
been overestimated by many They do not appreciate that with each transfusion a less 
good effect is obtained The third and fourth, if they come within a few days of the first 
and second, seem to have little or no effect He thought the rule made by the surgeons 
some j'ears ago at the Massachusetts General Hospital to be a very good working rule 
The patient was to be seen by the surgeon, and if the patient had to be transfused a 
second time within forty-eight or seventy-two hours he should be transfused and operated 
upon immediately This may seem radical to some, but he was sure that they could save 
more patients by operation after a necessary second transfusion than they are saving at 
present by making a hard and fast rule that no patient should be operated upon for 
acute haemorrhage 

Dr Frederic W Bancroft (New York City) asked Doctor Allen m closing to tell 
the mortality of his operative cases He said 14 per cent of all cases 

Dr Arthur W Allen (Boston, Mass ) said m answer to Doctor Bancroft’s ques- 
tion, all of these cases in this group died, operated or unoperated because they were all 
kept in the hospital until they had reached a stage where they were moribund before they 
were turned over to the surgeon 

Of course, there have been a great many successful cases where the surgeon has been 
able to get hold of the cases early The mortality m those cases operated on early is 
about what it is for ordinary pylorectomy for ulcers 
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PANCREATIC EMERGENCIES 
By John M T Finney, MD 

OF Baltimore, Md 

This communication has to do with those abdominal emergencies that 
have their origin in the pancreas We shall, therefore, concern ourselves 
only with those affections of that organ which, upon occasion, may require 
immediate surgical aid In reviewing the literature of diseases of the pan- 
creas, in the preparation of this paper, we were impressed with the number 
and character of the communications on this subject that have been presented 
by Fellows of this Association, past and present 

For the sake of brevity, and because it would be quite out of place before 
this audience, I shall omit extended reference to the anatomy and physiology 
of the pancreas It will suffice for our present purpose to call attention to a 
few facts that have a direct bearing upon the subject under discussion 

Only in recent years has the importance of the pancreas, physiologically, 
pathologically and surgically, come to be estimated at anything like its true 
value This was due largely to its deep anatomical situation, its peculiar 
structure, the arrangement of its ducts and the fact that its double function 
was for so long a time not understood Furthermore, the close relationship 
existing between affections of the pancreas and diseases of the neighboring 
digestive organs, especially of the biliary tract, greatly exaggerated the diffi- 
culties experienced in making a differential diagnosis between affections of 
these organs In common with the ductless glands, of which it was for- 
merly thought to be one, little attention was paid to the pancreas by the 
earlier anatomists and physiologists Not until Wirsung, in the early pait 
of the seventeenth century, discovered that it had a duct, did it begin to 
attract particular attention This discovery made possible at least a partial 
explanation of its function Langerhans early called attention to certain 
peculiarities in its anatomy, but not until recent years has the true significance 
of the histological structures which bear his name been fully understood Of 
the organs that have to do with digestion, the pancreas is one of the most 
vital, since the substances secreted by it, both external and internal, are 
necessary to the well-being of the human organism — in fact, to the continuance 
of life Itself Scattered cases, however, have been reported where apparently 
the entire pancreas has become necrotic as a result of acute haemorrhagic 
pancreatitis, and has been removed as a slough, without any untoward results, 
either immediate or remote I have myself seen two such cases The only 
satisfactory explanation of this phenomenon is either that all the pancreatic 
tissue was not removed, or the presence of accessory glands There is abun- 
dant experimental evidence to prove that the total loss of the pancreatic 
secretions, as in the case of complete removal or destruction of the gland, is 
qiiickl)" fatal, whereas the long-continued loss of gastric juice, even the com- 

750 



PANCREATIC EMERGENCIES 


plete removal of the stomach itself, or the complete blocking of the flow of 
bile, may all be borne for varying lengths of time without serious effect upon 

the animal economy 

The majoiity of pancreatic emergencies may undoubtedly be classified 
under the head of acute pancreatitis, the mechanism of the production of 
which will presently be discussed Let us, however, first direct our attention 
to certain other potential sources of trouble m the pancreas, which, upon 
rare occasions, may give rise to emergencies or near emergencies, necessitating 
prompt surgical intervention, e g , certain congenital anomalies, trauma, pan- 
creatic calculi, cysts, pseudo-cysts, tumors, and even that interesting recently 
described condition known as hypermsulmism, which may exhibit such 
alarming symptoms as to demand immediate operative relief 

The occasional presence of certain anomalies should always be borne in 
mind, e g , accessory pancreas, single or multiple They are usually found in 
the muscular walls of the stomach or jejunum If situated at the pylorus, 
their presence may give rise to congenital hypertrophic stenosis Hale reports 
such a case Cystic or adenomatous tumors of the gland may rarely become 
pedunculated, and hence subject to twisting of the pedicle I have had one 
such case where, owing to the extreme mobility of the tumor, a correct pre- 
operative diagnosis was not made 

The relationship of the common bile-duct to the head of the pancreas is 
not at all constant It varies from a very loose attachment to passage through 
the substance of the gland for some distance In rare instances, the duodenum 
itself may pass through the head of the pancreas and be completely surrounded 
by It This anomaly may give rise, in the case of either acute or chronic 
pancreatitis, to a potential obstruction of the duodenum that may require 
emergency surgical relief 

Like other abdominal organs, the pancreas is subject to trauma, but, 
unlike most of the others, owing to its relative inaccessibility and the protection 
afforded by the bony skeleton and adjacent structures, it is not often that it 
suffers serious harm, except in the case of the severer types of crushing 


injuries, or in penetrating wounds There are, however, to be found m the 
literature a number of cases m which the pancreas has been lacerated or even 
torn asunder, thus necessitating immediate surgical interference 

Owing to its vascularity, such injuries are accompanied by immediate evi- 
dences of hcemorrhage and shock, while the characteristic deleterious effects 
0 the escaping pancreatic ferments upon the surrounding structures begin 
quickly to manifest themselves In cases of severe trauma with or without 


ail open wound, where inspection does not at once reveal an injured pancreas, 
tie possible presence of this complication should be suspected, especially if 
excruciating pam referred to the upper abdomen, together with profound 
loc V an other evidences of haemorrhage, are present The intensity of the 
s loc \ an pain accompanying the trauma, as in the case of acute pancreatitis, 
are c laractenstic features of this condition The examination of the urine 
laj irou some light upon the question of possible pancreatic injury, as the 
presence of a mild glycosuria is always suggestive 
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In the case of a penetrating or lacerated wound exhibiting the clinical pic- 
ture just described, an immediate exploratoi)^ incision would appear to be 
indicated, the results of which should determine at once the remedial meas- 
ures necessary As a rule, little can be done other than to stop the haemor- 
rhage, which generally is quite profuse and, owing to the friability of the 
gland, quite difficult to control Having accomplished this by ligature, suture 
or gauze packing, as may seem best, closure of rent with a few sutures and 
provision of drainage for the escape of the pancreatic secretion is indicated 
Among other rare conditions which provide potential emergencies, al- 
though seldom actually presenting them, may be mentioned calculi in the 
ducts of Wirsung oi Santonin, oi even in the ampulla of Vater These may 
give rise to symptoms somewhat analogous to those commonly associated 
with biliary calculi The extreme rarity of pancreatic calculi is responsible 
for the fact that the possibility of their presence is rarely given due con- 
sideration in the differential diagnosis of acute abdominal emergencies There 
seems to be no distinctive clinical picture upon which to base a diagnosis The 
X-ray may be helpful, but here again it is difficult to distinguish with certainty 
between pancreatic calculi and those of biliary origin The presence or 
absence of jaundice is too uncertain to be of any great diagnostic value A 
study of the reported cases, including one of our own, seems to show that, 
beyond the deep-seated, boring character of the pain, the absence of severe 
nausea and vomiting, as compared with that usually met with m biliary calculi 
and acute pancreatitis, nothing very characteristic is to be noted The pain, 
starting m the epigastrium, radiates rather to left side, perhaps, than to right, 
as in the case of gall-stones Evidence of pancreatic deficiency may be ob- 
served on examination of stools Diagnosis, if made at all, is usually arrived 
at by a process of exclusion Removal of the stones is, of course, indicated 
This IS accomplished through incision into the body of the pancreas Drain- 
age of the biliary tract, or removal of the gall-bladder, is also indicated 

Pancreatic cysts, although of relatively infrequent occurrence, may arise 
from a variety of causes, which we will do no more than mention here — 
congenital, proliferation, adenoma and carcinoma, haemorrhagic, dermoid, 
hydatid , retention and pseudo-cysts It is not, however, so much the nature 
of the cyst that is of importance clinically, as its size, relationship to sur- 
rounding structures and its liability to certain accidents It is these secondary 
characteristics rather than the primary cause that are of surgical significance 
The cause of the sudden enlargement frequently noted n these cysts is usually 
due to haemorrhage This in itself may give rise to urgent symptoms — pain, 
nausea, vomiting, and, in the case of severe haemorrhage, symptoms associated 
with loss of blood Trauma is a very important factor in the etiology, espe- 
cially in the case of pseudo-cysts The diagnosis is not always easy, since it 
must be differentiated from other cysts having their origin m the neighboring 
organs Pancreatic cysts are observed more often m the third and fourth 
decades of life, and more frequently m women Often there is to be obtained 
a history of previous trauma Even before the appearance of a tumor, there 
may be vague gastro-mtestinal disturbances As the growth enlarges, pres- 
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sure symptoms and increasing pain, indigestion, obstruction, rapid loss of 
weight and jaundice, some or all of them, may make their appearance The 
tumor presents m the mid-epigastric region, and since it has its origin usually 
in the body or tail of the gland, is found slightly more often to the left Its 
outline IS usually symmetrical and elastic, and it may fluctuate Imperative 
indications for operation are massive hsemoirhage fiom erosion of vessels m 
the cyst wall producing sudden enlargement of the cyst, accompanied by 
severe pain and possibly collapse The operation consists of enucleation 
where possible, marsupialization, or drainage by the most convenient avenue 
of approach The prognosis, on the whole favoiable, depends largely upon 
the type of cyst and the underlying pathological factors 

One of the rarer pancreatic emergencies is duodenal obstruction resulting 
from tumor of the head of the panel eas, usually carcinoma The chief com- 
plication resulting from this condition is, of course, obstruction to the com- 
mon bile-duct, with the classical symptom-complex described by Courvoisier, 
and bearing his name, for which cholecyst-gastrostomy is usually indicated 
The duodenum, however, owing to its intimate relationship to the head of 
the pancreas, may share with the common duct in the resulting obstruction 
A number of such cases have been reported In one of my own, I found it 
necessary to do both a cholecyst-duodenostomy, which I found I could do as 
easily as a cholecyst-gastrostomy, and, after nearly two years’ interval of 
complete relief, it became necessary to do a hurried gastro-enterostomy, be- 
cause of obstruction of the duodenum, due to the advancing growth of the 
tumor 111 the head of the pancreas Obviously, this type of obstruction is 
seldom met with, and when it does occur, is usually gradual m its onset In 
laie instances, however, as in my case just referred to, the obstruction may 
piesent sudden and grave symptoms sufficient to assume the character of an 
abdominal emergency The clinical picture, of course, is that of a high 
duodenal obstruction The diagnosis presents no leal difficulty The im- 
mediate relief is usually satisfactory, but, owing to the nature of the primaiy 
cause, the ultimate prognosis is bad 

As indicated at the beginning of this paper, acute pancreatitis furnishes 
the most fiequent and important pancreatic surgical emergency Its etiology 
has given rise to much discussion and animal experimentation The con- 
sensus of opinion seems to be that, while it may rarely be found following 
tiauma. oi associated with various infections, typhoid fever, appendicitis, 
m uen/a and mumps, it owes its origin chiefly to the presence in the pan- 
cicatic ducts of a chemical substance or substances which have the property 
actuating certain ferments normally present in the pancieatic secretion 

c lie point in the discussion is the special mechanism by which this is 
accomplished 

1 *1^^^ ascertained, the process is substantially as follows, and 

tliP ^ irect} upon the anatomical relationship of the pancreatic ducts to 
camti '^!i outlet into the duodenum Subject to certain 

48 * pancreas known by the names of their distinguished 
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discoverers, the ducts of Wirsung and Santorini, anastomose with the com- 
mon bile-duct through a short common channel, the diverticulum of Vater, 
which m turn is also subject to certain variations, or it may be entirely absent 
The significant feature of this arrangement is the fact that, under certain 
conditions, for instance, a spastic contraction of the sphincter of Oddi, as 
insisted by Archibald, or the presence of a small calculus in the diverticulum, 
as demonstrated by Opie in Halsted’s case, its orifice may be so obstructed as 
to convert the two ducts into a common and continuous passage through 
which the bile, possibly infected, or mixed with intestinal contents, may be 
forced backward into the body of the pancreas The most important factor 
in bringing about the resultant destructive effect upon the pancreas, namely, 
the rapid oedema, haemorrhage and subsequent necrosis, which occurs almost 
immediately, is the bringing together within the body of the gland a mixture 
of pancreatic juice which contains, among other active ferments, trypsinogen, 
and certain activating substances, such as bile, whether infected or not, and 
calcium, which is present m tissue exudates and blood-plasma As Archibald 
has pointed out, the pathological process is primarily a chemical necrosis, with 
the inflammatory changes purely secondary 

In this connection, I wish to report a series of thirty-two cases of acute 
pancreatitis that have been observed in the Johns Hopkins and Union Mem- 
orial Hospitals in Baltimore I am indebted to Dr W F Rienhoff, Jr , for 
the collection and classification of the Johns Hopkins cases, and to Dr J M 
T Finney, Jr , for a like service in connection with those of the Union 
Memorial In analyzing these two groups, and comparing them with similar 
series of cases reported by other observers, now aggregating a number suffi- 
ciently large from which to draw fairly definite conclusions, certain rather 
striking facts at once become evident First, the comparative infrequency 
of the condition is worthy of note In the Johns Hopkins, from 1889-1932, 
out of a total of 78,000 admissions, only eighteen cases of acute pancreatitis 
were observed In the Union Memorial, from 1920 until 1933, there were 
fourteen cases out of a total of 40,350 admissions, giving a total of only 
thirty-two cases of acute hiemorrhagic pancreatitis out of 118,350 consecutive 
admissions in two large general hospitals It is, of course, possible, indeed 
highly probable, that other cases -were not recognized, in view of the rather 
surprisingly small number m which a correct pre-operative diagnosis w’^as 
made This latter fact is perhaps not so surprising after all, for the very 
mfrequence of acute pancreatitis renders it liable to be overlooked when it 
does occur The close association between the pancreas and the other organs 
of digestion, and the masking of its symptoms by those of various disorders 
of neighboring organs which closely simulate them, tend still further to 
confuse the diagnostic picture 

An analysis of the various case histones in our series show's that the 
outstanding symptom was pain of sudden onset, and described as deep- 
seated and agonizing in character, w'hich follow'ed, as a rule, a heavy meal 
It w'as present m every one of the thirty-two cases (100 per cent ) In the 
Aast majority of cases, the pain was referred to the epigastric region, just 
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below the tip of the xyphoid cartilage, possibly somewhat to the left of the 
mid-hne Rarely was the pam referred to the back or to the right side 
Tenderness and muscle spasm, while noted m a few cases, were not a 
marked feature Next in frequency came nausea and vomiting, with a dis- 
tressing hiccough, profuse sweating, great prostration and shock, which 
were present in twenty-eight cases, or over 90 per cent Jaundice was 
observed in twelve cases, or in over 36 per cent Cyanosis, the symptom upon 
which Halsted laid such stress, was noted in only five cases, and a palpable 
mass was to be made out in only three cases 

There was a history of previous affection of the biliary tract of some 
form in over 40 per cent of cases The leucocyte counts averaged consist- 
ently high, varying from 12,000 to 40,000 

At the operation, a serosangumeous exudate was found present in the 
abdominal cavity in seventeen cases, or over 52 per cent Fat necrosis was 
observed in twenty-four cases, or over 76 per cent These percentages con- 
form very closely to those given in other published series The mortality 
rate for the series was 37 2 per cent , that for women 25 per cent and for 
men 50 per cent , which bears out the idea of relative immunity to abdominal 
infections generally believed to be enjoyed by women over men The general 
average of the cases reported shows that the sexes were about evenly af- 
fected, although in our own senes the women slightly predominated 

In the light of the quite definite clinical picture of acute pancreatitis thus 
presented, it seems rather strange that it should not have more often been 
recognized before the abdomen was opened To be sure, as has already been 
intimated, the picture is apt to be obscured by a history of symptoms sug- 
gestive of certain other acute abdominal affections — acute perforating ulcer 
of the stomach or duodenum, gall-stone disease, intestinal obstruction, acute 
appendicitis, renal colic, ruptured ectopic pregnancy, diaphragmatic pleurisy, 
to which should be added certain cases of acute poisoning, and, strangely 
enough, certain cardiac conditions, such as coronary thrombosis or rupture 
of the left ventricle, which may at times present a clinical picture almost 
indistinguishable from an acute abdominal crisis 

From this recital of pathological conditions, to which consideration must 
be given m making a differential diagnosis, the difficulty in reaching a correct 
conclusion becomes at once apparent If, however, in approaching a case 
ex iibitmg symptoms of an acute abdominal crisis, one will be sure to bear 
111 mmd that acute pancreatitis, even although of relatively infrequent occur- 
rence, las always to be reckoned with, one will be much less likely to 
overlook it 

Since earl) recognition of acute haemorrhagic gangrenous pancreatitis is 
pnme importance, and since in the majority of cases the clinical picture is, 
eieie, sufficiently clear-cut to allow of its prompt recognition if 
tinn 1 1 tshen m working up the case history and physical examina- 
nt tine briefly some of the more characteristic of the clinical signs 

emergency, lest we forget The most constant and distinguishing 
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feature of acute pancreatitis is the sudden agonizing character of the abdom- 
inal pain and its persistent refeience to a point just below and possibly to 
the left of the tip of the xyphoid caitilage Add to this the profound prostra- 
tion, the persistent nausea and vomiting, the absence of marked tenderness 
and board-like rigidity of the abdominal muscles so chaiacteiistic of acute 
perforations of the hollow viscera, the occasional presence of a palpable mass, 
slight glycosuria and the history of previous attacks of supposed biliary 
troubles Given this particular clinical syndrome, the possibility of the 
presence of acute pancreatitis should at once suggest itself 

In considering operation upon the pancreas, there are certain characteristic 
features peculiar to this organ that must be borne in mind by the surgeon — 
since they tend to limit his field of activity — for instance, its comparatively 
difficult approach , the friability of its tissues , its anatomical structure , its 
relationship to neighboring organs, the size, number and thin walls of its 
vessels, which greatly increase the risk of haemorrhage and also the difficulty 
in its effective control Then, too, the digestive action of the pancreatic secre- 
tions and their irritative effect upon the peritoneum, fat and other structures, 
especially their digestive action upon adhesions, which are the principal 
safeguards against the spread of peritoneal infection, will unfavorably in- 
fluence the end-results of surgery While the truth of the foregoing state- 
ment IS undoubted, it is also a fact that the overemphasis, perhaps, placed by 
Mikulicz and other earlier observers upon the dangers attending pancreatic 
surgery was largely responsible for the delay m its development and the 
rather widespread impression among surgeons generally that the pancreas 
constituted a sort of ‘nolle me tangete” in surgery This impression, which 
undoubtedly did materially retard the development of pancreatic surgery, has, 
owing to increased knowledge of the subject, been largely dissipated, and the 
pancreas now takes its place among other structures of the body as quite 
amenable to properly controlled surgery There still remains among surgeons 
a difference of opinion as to the best treatment for acute pancreatitis The 
chief point at issue is whether or not the capsule and the tissues of the gland 
Itself should be incised The operation of choice in our series was evacuation 
of the bloody fluid free in the abdominal cavity, with exposure of the 
pancreas either through the gastrocolic or gastrohepatic omentum, as seemed 
best In some cases, the capsule was incised, in others not So far as the 
results were concerned, there seems to have been little choice as to whether 
or not incision into the gland was employed No cases of very troublesome 
haemorrhage following incision were encountered In every case, free dram- 
age by tube or gauze wicks, or both, down to the affected gland was provided 
Some irritation of the wound edges and surrounding skin, due to the digestive 
action of the escaping pancreatic secretion, was observed, but the free applica- 
tion of lanolin to the surface of the skin about the edges proved very efficacious 
in allaying the irritation The drainage tract healed fairly promptly, as a rule 
Contrary to what one would naturally expect, following such an extensive 
destructive process as acute hemorrhagic gangrenous pancreatitis, relatively 
few late ill effects therefrom have been observed Perhaps the most surprising 
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fact IS the relative infrequency with which diabetes melhtus has developed 
following wide destruction of pancreatic tissue Slight transitory glycosuria 
has been reported fairly frequently in the acute stages, which, of course, 
means that the internal secretion is at fiist somewhat distuibed along with 
the external, but the tendency in either case is toward a gradual disappearance 
of the resulting unfavorable symptoms A few cases, however, of persistent 
severe pancreatic dyspepsia have been reported as well as an occasional case 
of diabetes melhtus Recurring attacks of acute pancreatitis are rare, al- 
though such have been reported Perhaps the most common residual condi- 
tion observed following acute pancreatitis is the chronic form, which, m turn, 
may give rise to certain well-recognized disturbances, discussion of which is 
beyond the bounds of this paper 

Summaiy~{i) The chief pancreatic emergency requiring surgery is 
acute haemorrhagic pancreatitis 

(2) It is primarily of chemical lather than of bacteriological origin 

(3) In view of the quite characteristic clinical picture presented, a correct 
pre-operative diagnosis should more often be made 

(4) Surgery offers the best chance for recovery, but even when early 
applied, the results leave much to be desired 

BIBLIOGRAPHY 

In order to avoid unnecessary repetition, anyone interested m the Bibliography of 
the subject is referred to the very full lists of recent contributions appended to the 
excellent articles by Speese Nelson’s Loose-Leaf Surgery, vol v, and Archibald 
Lewis’s Practice of Surgery, vol vii 


Discussion — Dr John Douglas (New York City) remarked upon what Doctor 
Finney had spoken of as acute pancreatitis but for which he had given reasons for having 
It called acute pancreatic necrosis It is a condition of such rarity that one man very 
seldom has an opportunity to see a sufficient number of cases to form any definite con- 
clusions For this reason, during the last winter he had reviewed the cases which had 
occurred in St Luke’s Hospital during the past fifteen years Curiously enough, the 
number was thirty-two, exactly the same number on which Doctor Finney reported 

In reviewing this group of cases, one is impressed very much by the extreme differ- 
ence in the pathology which is described in the histones of the cases, and also by the 
difficulty in correlating the pathology in the pancreas with the pathological condition in 
the biliary system Many of these cases divided themselves and presented three very 
istinct groups, although after looking them all over carefully it was very difficult to 
arrive at an}’’ definite conclusions 

I fi group, one was impressed by the large number of patients who gave a 

c c m c iistorj of previous attacks Usually these symptoms were diagnosed as severe 

II larj attac s or mild biliary colics, but m other cases where the pain was referred to 

epigastrium it would be apparent that there was a real attack of pancreatic necrosis 

cgree n one case, where the patient died, the autopsy showed all the evidence 
ot a previous attack 


had bppn particular interest in another group was the patients who 

drainafrp some Operative procedure done either to the biliary system or 

cither aa not pnt region instituted These patients improved and were sent out 

at aarious npnnJ^^f cured A very great percentage of these cases returned 

creatic necrosis fr ^ weeks to eight years with a subsequent attack of either pan- 

recovered or u itl ^ subsequently died, or were re-operated on and perhaps 

rccoaered, or with some type of pancreatic cyst 
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That brings up the relationship of the etiolog}" of the pancreatic cjsts I believe a 
large percentage of cases of pancreatic cj'sts are subsequent to an acute attack of 
pancreatic necrosis 

One patient at operation had a small amount of thickening in the pancreas, a moderate 
amount of fat necrosis, and nothing pathological in the biliary sjstem He was sewed 
up without being drained and within seventeen days he developed a cyst in his pancreas 
which w'hen opened contained a quart of fluid Another patient was operated on for acute 
pancreatic necrosis and subsequently had three attacks of pancreatic cjst, two jears 
apart In the first and third the cjst was drained and m the second attack the cjst 
subsequentlj' subsided without operation Another case came back three years after 
operation for acute pancreatic necrosis with a calcified area in the pancreas which w'as 
obviously a cyst 

The third group of cases was the most interesting of all There was a considerable 
percentage of these cases operated on with a diagnosis of stone in the common duct, 
cholelithiasis or cholecystitis At the time of operation for the gall-bladder lesion there 
was alwajs some degree of pancreatic involvement Very frequently nothing was noted 
but that the pancreas was hard and thickened and m some cases swollen to tw'o or three 
times Its normal size In all of these cases there was fat necrosis present In a v^erj 
considerable number of cases notwithstanding the fact that the gall-bladder was drained, 
those patients went on and died and at autopsy there w'as a very marked haemorrhagic 
necrotic disintegrated condition of the pancreas That happened regardless of what we 
consider the proper treatment of pancreatic necrosis, the drainage of the biliary sjstem 
being instituted, and demonstrates that the condition can progress and cause death 
That leaves a question as to w'hat we should do in regard to drainage of these cases, and 
in carrying out this same thought, if this method of biliary drainage is not the proper 
thing to do and is not effectual, then our treatment of acute pancreatic necrosis is wrong 
But one case was particularly illuminating Drainage of the gall-bladder had been done, 
and the patient improved until at the end of three weeks drainage stopped The patient 
had another acute attack and by renewing the drainage she rapidly improved and 
recovered 

There were tw'O cases review^ed which were not included in the series Thej’’ w'ere 
cases of annular pancreas In one case, which was operated on by Doctor Mathews, 
there was an obstruction of the duodenum In the second case there w'ere signs of 
chronic pancreatitis with the development of jaundice That patient got well with the 
drainage of the common duct 

Dr Carl Eggers (New York City) reported eleven cases of acute pancreatitis that 
had been under his care One of them was diagnosed as probable cholelithiasis, one as 
resting between perforated ulcer and acute pancreatitis, and the other nine cases were 
diagnosed as probable pancreatitis, or secondary cyst 

In considering these cases with a view to reaching a diagnosis he had been impressed 
by the severity of the sjmptoms as compared with absence of physical signs 

Intense, often excruciating epigastric pain, associated with almost constant vomiting 
and slight fever, have been the outstanding svmptoms There is moderate leucocjtosis 
On examination one finds marked tenderness but practicallj no ngiditj’’ These signs aid 
one in differentiating the condition from a perforated ulcer and cholecj'Stitis The former 
gives board-like rigiditj and the latter has localized tenderness not extending across the 
upper abdomen as in pancreatitis 

Five of the patients succumbed to the condition, one without operation Death 
seemed to be due to shock and the seventy of the toxfemia in four cases, while the fifth 
W'as due to exhaustion, haemorrhage, and perforation of the stomach after prolonged 
drainage of a secondarv pancreatic cjst with necrosis of the gland 

The SIX patients who recovered were operated on Drainage of the penpancreatic 
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tissue through the gastrocolic omentum was instituted If the condition of the patient 
warranted it, one treated the associated gall-bladder disease at the same time 

Great interest attaches to the etiology of this condition, and although a great deal 
has been learned about its clinical manifestations and about associated lesions, we are 
still in doubt about the exact etiology It seems in some way connected with biliary- 
tract disease, and accumulated evidence indicates that the process begins in the pancreatic- 
duct system and from there invades the parenchyma It is probably not primarily an 
infection, but rather a chemical process In all cases that he had operated on early, cul- 
tures were made of the peritoneal fluid, of the retroperitoneal exudate, and at times also 
of the gall-bladder In every case the cultures were negative 

Dr Max Balun (Detroit, Mich ) mentioned a case demonstrating, he believed, a 
novel way of handling one of these pancreatic emergencies A middle-aged woman had 
had fairly typical gall-stone colics for about two years Two months before the operation 
to be described she had an acute attack which, no doubt, was a pancreatitis Two months 
after this attack a tumor mass was felt in the upper part of the abdomen, smooth, fist 
size, in the epigastrium, mostly covered by the costal arches Gall-stones with pancreatic 
cyst was the probable diagnosis On operation there were found a gall-bladder with 
stones and, besides, a round, two-fist size tumor mass, seemingly belonging to the pos- 
terior wall of the stomach In spite of the previous diagnosis of pancreatic cyst, at this 
time the impression of a benign tumor of the posterior gastric wall (myoma or some- 
thing similar) prevailed The stone-containing gall-bladder was removed first and fur- 
ther procedure as to the tumor decided upon The tumor was adherent to the liver and 
the whole stomach was right over it so that the usual access through the gastrohepatic 
ligament could not be followed Also the route through the gastrocolic ligament was 
not feasible for exposure of the mass So, more for exploration as to the nature of the 
mass than anything else, a transgastnc route was decided upon and the anterior w^all of 
the stomach opened bj a two-and-one-half-inch incision The interior of the stomach was 
normal, the tumor did not originate in the posterior wall of the stomach but was adherent 
to It Now we opened through this incision in the stomach also its posterior wall by a 
vertical incision and readily got to the tumor adherent broadly to the posterior wall of 
the stomach It was so dense that it was still doubtful whether it was a soft tumor or 
a C3'st We tried to dissect it from the gastric wall on a chance of getting the tumor or 
cyst out It soon broke and emptied about half a liter of brownish fluid with cholestenn 
crystals as from a hiemorrhage Evidently it was a pancreatic cyst , also a large thumb- 
size pancreatic slough followed, as we have all seen before in pancreatitis This drainage 
(slougii and fluid) was obtained through the stomach without soiling the peritoneum 
and we decided to make the drainage permanent, suturing the incision m the cyst with 
interrupted catgut all around to the incision m the posterior gastric wall The anterior 
gastric incision was closed by two rows of catgut and linen sutures 

This was done three months ago and it may be a little early to report on it, but so 

ar the cyst has not refilled (X-ray check-up) and no untoward result has followed from 

1 1C pancreatic secretion going through the stomach If this transgastnc method of 

c raining a pancreatic C3"st proves feasible in other cases it ma3'^ be a way of overcoming 

t le au ts of the present methods of draining through the abdominal wall, nameE’-, the 

irritation o the skin caused by pancreatic drainage and the necessit}' of keeping such 

raiiiage open, often for 3 'ears, to avoid recurrence of the cyst 

n \ one similar technic is mentioned in the literature in a case of a persisting 

a" ^ drained through the abdominal ivall and causing a great 

Jrntation of the skin (J Cathala and J Seneque Pancreatic 

m iom 3 Ti ' ^^”"^^t'cogastrostom3 Presse Med , vol xxxviii, p 1534, November 

o A ^'^pJanted the ivhole fistulous tract into the stomach without ill 

wf’ll -ji ^ relief Our patient gained twenty pounds and is apparently 

Mcll at present, without indigestion 
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Until recently, the prevailing surgical opinion has certainly been opposed 
to prompt operation as a method of choice in dealing with acute lesions of 
the gall-bladder, and probably the pi evading opinion now is still so opposed 
But this view is by no means unanimous As long ago as 1923, Walton^ 
urged the wisdom of early surgical interference, rather than delay, in han- 
dling acute gall-bladder disorders, and in the last few years other voices have 
been raised to the same purpose The present writers share this minority 
view and this paper is intended to offer reasons for it Before advancing 
such reasons, it may be well to present a brief summary of certain of the 
notable publications on the two sides of this question 

As representing German opinion of the date of 1923, Enderlen and Hotz" advocate 
postponement of operation until the interval and feel that earlj" operation is indicated 
only b\ progressive changes for the worse These authors advance statistics to show 
that the mortality of operation performed during the attack was double that performed 
during remissions Thej operate if empj'ema is suspected and usually do a cholecjst- 
ectomy They give the impression that, in general, German surgeons prefer to wait in 
cases of acute disease of the gall-bladder Lvons and Judd,® also m 1923, say that if 
the gall-bladder condition is acute, it is better to wait until the attack subsides before 
operating, and Judd and his associates renew the same statement in their article on the 
gall-bladder in Lewis’s System of Surgery Leaver,* m 1926, says that where possible, 
operation should be deferred until the acute attack subsides but that if conditions grow 
worse and interference is demanded, the acutely inflamed, gangrenous or perforated organ 
should be removed if possible Graham,® m 1928, expresses the view that it is seldom 
advisable to operate upon a patient with acute cholec}"stitis He thinks that there is 
greatly increased danger of infection when operation is performed on an acutely inflamed 
gall-bladder and that it is particularly dangerous to remove the gall-bladder in the 
acute stage of cholecjstitis He further states that perforation of the gall-bladder occurs 
so rarely that one is justified in waiting for acute symptoms to subside in practically 
ever\ case Bruggeman,® in 1928, quotes Haggard, Archibald, Dean Lewis, McGuire 
and Richardson as favoring delay in acute gall-bladder cases, giving references to their 
publications in his o\\n article, and concludes b> saying that there is ample support for 
his position in thinking operation is rarely indicated in acute cholecystitis It will be 
seen from this brief summary of a few noteworthy publications that there is a heaii 
battery of opinion opposed to prompt operation in acute gall-bladder disease 

The following references to literature, however, disclose the fact that there is 
substantial support for the opposite view Walton,* in 1923, compared acute cholecys- 
titis to acute appendicitis and advises immediate operation in all cases In 1924, Bland- 
Sutton’ felt that all cases should be operated upon immediately and that it was repre- 
hensible not to remove the acute gall-bladder Kirschner,® in 1924, advocated early 
operation because he belie\ed that the patient was more willing to be operated upon 
during the attack and that the operation itself was easier, but he usually took one 
da\ for pre-operatn e preparation unless the patient was ier\ ill Crile® found jH 
going over his gall-bladder statistics that he was impressed by the large percentage of 
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cures following cholecystectomj in acute cases Leriche and Cotte, quoted b} Brugge- 
man," insist that cholecystitis be treated by immediate cholecystectomy , and Bruggeman" 
also says that French surgeons generally advise immediate operation Miller^ read a 
paper before this Society m 1930 reporting his personal experience and a senes of 
unsclected cases from the Massachusetts General Hospital As a result of his investi- 
gations he felt that the general principle of operating on septic processes without undue 
delay held true for the gall-bladder and that severe pain was the best indication for 
prompt operation Alexander'^ reported a number of cases which perforated while being 
watched and that out of twenty cases which had so perforated, there w^as a mortality 
of 50 per cent He also favors early operation because of the dangers of delay 
Mentzer,’--" in two papers (one in 1930 and another in 1932), makes a strong plea for 
immediate surgical intervention In the last of these articles he presents an extensne 
statistical study, the striking features of which are as follows Eight cases of gall- 
bladder disease died while being treated medically Of the cases treated surgically, 
thirty-one had advanced to perforation or gangrene while they were being watched and 
the mortality in the delayed operation cases of the acute type was 33 per cent , as com- 
pared to 19 per cent in those operated on early in the disease He earnestly insists 
that advanced acute cases cannot be recognized in many instances, even by the ablest 
physicians, and that, therefore, operative intervention should be undertaken early in 
every doubtful case Nine out of twenty cases of ruptured gall-bladder had been kept 
in the hospital under observation for eleven days or more Zinninger,” m 1932, also 
presented an elaborate study of statistics bearing on the subject under discussion His 
findings indicate the great variation in the pathological changes discovered in patients 
presenting apparently the same condition chmcally and serve to illustrate the difficulty 
in deciding which cases will subside under conservative treatment and which will become 
progressively w'orse In cases operated upon less than forty-eight hours after onset, 
there was no mortality In those operated upon in two to five days, there was a 6 6 
per cent mortality and in those operated upon after five days, the mortality was 
25 per cent— these cases, of course, all being acute cases After analyzing his experience 
from different points of view, he concludes that in acute infections of the gall-bladder, 
operation should be immediately performed if the symptoms are severe and that this is 
particularly true if there is a high leucocyte count To conclude this cursory survey 
of the literature, it may be pointed out that the volume of opinion in favor of prompt 
operation, as indicated by published articles, is growing steadily in the last few years 
and, finally, it may be interesting to know that at the Johns Hopkins Hospital Doctor 
Lewis, Professor of Surgery, believes in the conservative hanaling of acute gall- 
bladder cases, whereas Doctor Finney’” is a strong supporter of prompt operation 

It will be seen from the quotations presented that although there is wide 
diversity in opinions and statistics of results, nevertheless there IS plenty of 
statistical support for the belief that better average percentages of recovery 
may be expected with early rather than delayed operation We wish to 
appioach the problem from a viewpoint other than the statistical, however 
If it be sound principle to remove the inflamed appendix early, before other 
structures become involved, and if it be wise to operate promptly on perfo- 
rated peptic ulcers to decrease the spread of infection, it seems logical to 
tieat the acute lesions of the gall-bladder m the same way It is true that 
lere are certain differences, especially anatomical, in the usual relations of 
e appencix and of the gall-bladder The gall-bladder on one side is but- 
essec 3 the liver and on the other is closely adjacent to the duodenum 
] , . ^”Ium hen the gall-bladder becomes acutely inflamed, these two 

er s rue ures frequently become adherent to it and so tend to wall it off 
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trom the general peritoneal cavity reducing the chances ot wiclespiead infec- 
tion should a leak take place in the gall-bladdei It is also true however 
that the appendix is b} no means always an organ Ijing free in the open 
peritoneum It is often retrocecal, retro-ileal or lateral, so that it is v holly 
or partially sequestered from the general abdominal cavity, but no one on 
that account advises dela}' in remocal ot an acuteh inflamed appendix It is 
likewise true that a leak in the duodenum oi stomach may permit much more 
extensive and gross soiling than a leak in a distended gall-bladder, but any 
one who has realized the quantity ot intectious material that a distended 
gall-bladder may contain vill not be inclined to underestimate the possi- 
bilities of contamination that its rupture may entail It is also true that the 
gall-bladder is a much more capacious and elastic structure than the appendix 
and hence less prone to early rupture or perforation or gangrene, but, never- 
theless, such complications do occur in acute lesions of the gall-bladder also 
In short, the same reasoning from a know ledge of pathological processes that 
deduces the wusdom of early opeiation in acute appendicitis and perforated 
peptic ulcer should lead to a similar course of action in acute gall-bladder 
disease, the only diflerence being that certain anatomical differences make 
the necessity for speed less urgent in the case of the gall-bladder These 
differences, however, are differences of degree and not of principle They 
do not justify a change from the plan of prompt operation before disease 
processes extend to other structures to the plan of waiting for the subsidence 
of acute inflammation in order to perfoim an interval operation In other 
w'ords, one may say that acute appendicitis and acute perforated ulcers con- 
stitute emergency conditions of the first degree of urgency, whereas acute 
gall-bladder lesions are also emergency conditions but of the second degree of 
emergency In support of this new, a few cases w'lll be presented with 
brief comments 

C\SE I — Mrs J B One month following C-esarean section this patient was seen 
as an emergencj case with a mass m the upper right quadrant of the abdomen There 
had been abdominal pain, tenderness, fever and chills o\er a period of eight or nine 
da3s during w'hich time the obstetrician had searched most carefulh for some cause 
connected with the Cjcsarean operation as an explanation for the patient’s illness When 
seen by one of the writers it was obvious that there was a large abdominal abscess in 
the upper right quadrant which was opened under local ansesthesia and a large amount 
of pus with several facetted gall-stones w'as evacuated Patient reco%ered from the 
operation with a persistent bihar\ sinus and nine months later had the gall-bladder and 
the persistent sinus remo\ed at a second operation 

CovuMut — This case shows what ma\ happen in deferred operations on the gall- 
bladder It w'as also a case in which cholecj stectomj seemed out of the question but 
It illustrates the possibihn of a second operation being required where the gall-bladder 
cannot be removed at the first operation 

Case II — J !M T F Tvpical historv of gall-bladder disease with a diagnosis of 
gall-stones and acute cholecv stitis The plan of waiting for an interval operation was 
adopted and the patient improved considerably after the first week or ten dajs Ihis 
improvement was of short duration however, and a second flare-up took place which 
was again treated bv the method of dela3’' Improvement did not occur, howev'er, and 
after a total interval of tw entv -three davs, operation was performed by Dr W ^ 
Fisher and acute cholecv stitis with rupture of the gall-bladder was found 
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Co)nj«c»/— This case illustrates that even though transitory improvement may occur, 
the course of the disease docs not necessarily go on to quiescence but that a second 
intensification may be even more severe than the first There is little doubt that 
prompt operation in this instance would have prevented a rupture of the gall-bladder 
In this case the gall-bladder was removed at operation 

III — W P Patient was admitted to the hospital with a diagnosis of acute 
gall-bladder disease and was kept on the medical service with the idea of operation after 
the acute symptoms had subsided His condition, after fluctuating a little for two or 
three days, steadily grew worse and he was operated on six days after admission to the 
hospital for a gangrenous gall-bladder which had ruptured The gall-bladder was 
removed at operation and the patient made a complete recovery 

—Although the waiting period m the hospital in this instance was much 
less than is frequently seen in institutions where the delayed plan of operation is in prac- 
tice, nevertheless it was sufficient to permit most extensive and dangerous changes to 
take place in the gall-bladder 

Cash IV — Mrs McD Patient was ill at home seven days with typical symptoms 
of acute gall-bladder disease and was brought to the hospital by her husband, who was 
a physician, because her symptoms were getting steadily and alarmingly worse Operated 
on immediately Acute cholecystitis with empyema of the gall-bladder was found 
Because the patient’s heart was regarded as m a doubtful condition from long-standing 
myocarditis, cholccystostomy alone was done Patient recovered but had a persistent 
biliary fistula Second operation four years later with removal of the gall-bladder 

Comment — This case illustrates that emergency operation in badly infected gall- 
bladders, with a generally unsatisfactory condition of the patient, is not necessarily a 
fatal or highly dangerous procedure and it again illustrates the desirability of removal 
of the gall-bladder when it is feasible to do so 

Casi V— Mrs E L Patient was seen at her home with her family physician and 
acute gall-bladder disease of three days’ duration was diagnosed and immediate opera- 
tion advised Patient was very reluctant to submit to operation and refused to accept 
the advice The condition, however, grew steadily worse and five days later opera- 
tion was performed and an acute empyema of the gall-bladder was drained This 
patient recovered completely after a longer convalescence than would have been required 
had the gall-bladder been removed 

Comment In this case it was the patient’s decision to defer operation that led to 
the delay, but instead of improvement taking place, the condition grew steadily worse 
and overcame, by its intensity, her reluctance to be operated on 

Casi VI A K Patient was admitted to the hospital with a clinical picture 
winch was not ciilircly clear Acute disease of the gall-bladder was considered the most 
probable diagnosis, but because of the uncertainty, it was decided to watch him for a 
tunc in the hopes of reaching more certain conclusions Within two days his condi- 
tion became speedily worse and it was then very evident that" he did have acute gall- 
iladdcr disease He was operated on promptly and a gangrenous gall-bladder, packed 
wit i miincrous small stones, %vas removed This patient made a complete recovery 

ommcnl In tins instance the delay of two days was occasioned by uncertainty 
111 the diagnosis It serves to illustrate what rapid changes may take place m a gall- 
1 a ( er t lat was not sunicicntly typical to lead to an exact diagnosis 

ASi \ II Ivfrs H B McN Patient had been ill at home for four days and was 
iroug It to the hospital with the signs of acute gall-bladder disease in intense form 

ic was oj^rated on immediately Acute cholecystitis w'as found and the gall-bladder 
remosed Complete rtcoven 

Cwi \ III \Y Patient had been ill three days at home with typical 

mptoms o acute gall-bladder disease She was brought to the hospital and operated 
up n immc( latch as an cnicrgcnc\ 'I here was found an acute cholecystitis with per- 
ra inn am snnll leak Gall-bladder was remo\cd and patient made a complete recovery 
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Case IX— W T Patient was admitted to the hospital after nine hours of illness 
so intense, and ivith such a rigid upper abdomen, that a diagnosis of probable perforated 
ulcer was made Immediate operation performed and an acute cholecystitis was found, 
with a stone impacted in the cvstic duct Gall-bladder was removed and the patient 
made an uneventful recovery 

Comment — The last three cases are considered as illustrations of acute gall-bladder 
disease treated by immediate operation with removal of the gall-bladder and entireh 
satisfactory results There have been many other such cases but these serve as ample 
illustrations 

Upon the basis of these cases we wish to make a comment on the 
sequence of pathological events When the cystic duct is completely blocked 
and increasing tension develops within the gall-bladder, there can be no 
reasonable hope of a spontaneous recession of the process The logical out- 
come is rupture with either a localized abscess or a general peritonitis — in 
other words, an extension of disease beyond the organ of its origin Further, 
when pressure of a stone m the cystic duct, or of swelling and oedema from 
inflammation, or torsion of a gall-bladder with a mesentery leads to occlusion 
of the cystic artery, gangrene and not improvement will be the consequence 
of delay There may be some more gifted diagnosticians than we who can 
foretell which cases will subside and which will become critically dangerous 
after several days Such men can infallibly choose the cases that must be 
done early and let the others “cool off ” Not only are we unable to make 
this distinction but we have no regrets about it We think that those cases 
that are going to become worse clearly need early operation and we further 
think that those that might subside do just as well if operated on promptly 
We think that by prompt operation there is a notable saving of time, pain, 
expense and danger as compared with the policy of delay 

From our experience we wish to draw another inference Not only do 
we regard the acute gall-bladder lesion whether hydrops, empyema, torsion, 
gangrene or simple acute cholecystitis, as best treated by prompt operation, 
but again contrary to general opinion we believe that m most cases the opera- 
tion should be a cholecystectomy There may, of course, be instances where 
the patient’s general condition requires the simplest and quickest surgical 
procedure — cholecystostomy — but in the large majority of cases the removal 
of the gall-bladder will not be too great a hazard Furthermore, the worse 
the condition of the gall-bladder — badly infected or gangrenous — the more 
reason to attempt its removal if conditions permit We have been gradually 
reaching this position during the past five or six years, and have been better 
satisfied with the results During this time cholecystectomy has been earned 
out on a number of cases of all forms of acute gall-bladder disease without 
the loss of any of them The series is too small to have any statistical value, 
hence we offer our vuews not as matters of proof but only as opinions with 
some backing of experience Certainly there are obvious advantages m 
cholecystectomy There is a prompt removal of a damaged, useless and 
infected structure There is the avoidance of the not infrequent necessity of 
a secondarj operation Finally, there is a shorter, smoother, convalescence 
with all that goes with it — fewer dressings, less pain, less expense In 
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regard to the matter of the type of operation, we are also convinced that if 
early attack is adopted as a principle, and delay in the hope of subsidence is 
abandoned, there will be fewer cases encountered at operation in which the 
surgeon will hesitate as to the removal of the gall-bladder Not only will the 
local lesion be less formidable, but the patient will be less apt to have reached 
a critical general condition 

The arguments that seek to prove the advantages of interval operations 
are to us unconvincing The most plausible of these arguments is that 
operation on gall-bladders in the stage of acute disease requires greatei skill 
and judgment than operation on a quiescent gall-bladder and that many 
surgeons aie not competent to meet these additional lequirements We 
would reply that standards of surgical treatment should be based on the 
course which offers the best results m competent hands It is not sound 
policy to compromise principles of treatment to suit an assumed deficiency 
of skill in the profession If a given plan of handling a surgical situation 
is conceived to be the best, it should be adhered to as the ideal It then 
becomes a matter of each individual surgeon’s conscience as to whether he 
or some other man is most capable of cariymg the idea into piactice The 
objection, voiced by many, that eaily operation is more dangerous because of 
the chance of spreading infection, seems not to be borne out by our experi- 
ence Furthermore, as Miller^^ says, the general principle of prompt inter- 
vention m septic processes m the abdomen should apply as well to the 
gall-bladdei 

To summarize, we are convinced that piompt surgical attack is the method 
of choice in all types of acute gall-bladder disease This opinion is sup- 
posed by the facts of pathology, by analogy with other acute abdominal 
conditions, and by actual experience as demonstrated m personal cases and 
by selected statistics We further believe that in acute cases, cholecystectomy 

IS the operation of choice and that only very special conditions should lead 
to Its 1 ejection 
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TREATMENT OF ACUTE CHOLECYSTITIS 

By Morris K Smith, MD 
OF Nei\ York, N Y 

The management of acute cholecystitis arouses more differences of opin- 
ion among surgeons than that of any other acute abdominal disease of like 
importance In 1928, Bruggeman^ presented a paper m which he made a 
careful review of surgical practice in the treatment of acute cholecystitis 
both from the literature and from personal communication He found 
opinion divided in England, in favor of intervention without delay in France 
and in general conservative in Germany, although Kirschner^ favors early 
intervention in acute cases after a day or two of observation In this coun- 
try the majority prefer to wait for the attack to subside unless the condition 
is urgent Bruggeman himself felt that operation is very rarely indicated in 
the acute stage 

Most of the more recent American contributions have pointed out the 
dangers of delay and advocated prompt surgery in doubtful cases Three 
years ago, Miller,® in a paper before this Association, advised early inter- 
vention if “there is a persistence of temperature, tenderness and spasm , and 
particularly, and most important, if there is severe pain, not easly con- 
trolled ” H F Graham^ reported a senes of acute cases in which he found 
those operated on within forty-eight hours did better than those in whom 
there was a longer delay In about 63 per cent of Zinninger’s® series the 
attack either failed to subside or became worse He advocated early opera- 
tion, but not immediate intervention as a routine Mentzer® made the point 
that advanced acute cholecystitis cannot be recognized in many instances and 
therefore that operation should be undertaken earlier in case of doubt 

Mortality percentages after operation in acute cholecystitis as given by 
recent writers are Miller,® 13 5 per cent , Whipple,'*’ 13 7 per cent , H F 
Graham,^ 6 per cent , and Zmninger,® 7 8 per cent 

I have been impressed with the favorable post-operative course of 
patients subjected to early cholecystectomy and have opeiated before the 
fever subsided in a majority of my own cases without feeling that an error 
of judgment had been made until rather recently, when an obese woman of 
fifty-two, who had had several attacks, succumbed two days following a 
partial cholecystectomy, with rapidly rising temperature and failing circula- 
tion In order to throw light on the problem the biliary surgery on the ward 
patients for the past twelve years at St Luke’s Hospital, New York City, has 
been reviewed As the point is to examine the treatment in acute inflamma- 
tion of the gall-bladder and compare it with that in chronic inflammation and 
stone cases of malignancy, stricture and multiple operations have been 
omitted from tbe tabulation, appendectomies excepted 
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In this senes theie weie 1,053 cases operated upon by twenty suigeons 
with a mortality of 6 7 pei cent Foi the pui poses of this study the senes 
is divided into 

Acute, 107 cases with 10 deaths, 9 3 per cent mortality 

vSubsided, 91 cases with 5 deaths, 5 3 per cent mortality 

Chronic, 754 cases with 24 deaths, 3 3 per cent mortality 

Duct stone, 98 cases with 32 deaths, 33 per cent mortality 

The duct-stone cases, whether acute or chronic, were separated because 
they represent a different as well as a more serious situation The so-called 
chronic cases form a group which serve as a basis for comparison Tabula- 
tion of a considerable proportion of this group shows that approxi- 
mately 80 per cent had stones and that 97 per cent were subjected to 
cholecystectomy 

It is the remaining two groups, totaling 201 cases, which form the basis 
of this study In order to make a comparison between active and subsided 
cases, a temperature of 100° F was arbitrarily chosen as a dividing line 
Those classified as acute were operated on with very few exceptions during 
the febrile stage according to this criterion Of those rated as subsided about 
one-half entered hospital with fever, the remainder with the history and 
signs of an acute attack They averaged three to four hospital days without 
fever before operation 

Pathological Findings in Acute Cases — Of this group five patients, exclu- 
sive of those who formed abscesses, were found to have either perforation 
of the gall-bladder or bile m the peiitoneal cavity without perforation being 
recognized They were all urgent cases requiring prompt surgery All 
occurred in the first three days of illness Eleven patients had empyema of 
the gall-bladder, eight gangrenous cholecystitis on pathological examination 
and eleven an abscess outside the gall-bladder wall Allowing for those in 
whom more than one of these conditions were reported there is a total of 
thiity-three patients, a little less than one-third of the group, who developed 
these more serious pathological findings There were five deaths, one-half 
the fatalities, among them 

Opel at wn — Cholecystectomy was earned out m eighty-five patients and 
drainage in twenty-two The latter comprised the more serious cases and 
the mortality consequently is considerably higher 

Removal of an acutely inflamed gall-bladder demands more experience 
and skill than cholec)^stectomy for chronic cholecystitis Bleeding is likely 
to be troublesome The distended and moie or less rigid organ makes 
exposure difficult Sometimes it is expedient to amputate through the neck 
rather than dissect out the C3'stic duct On the other hand, in the earlier 
stages the cedematous organ, particularly if it is not already fibrous from 
repeated attacks, may be shelled out relativel)'^ easilj’’ By the time the patient 
has cooled oft, organization in the still red and thickened viscus may ha\e 
progressed sufficiently to rendei dissection consideiabl}'^ more difficult 
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Moitahty — A convincing- leason for conseivatism in acute cholecystitis 
IS the experience of a fatality aftei eaily operation in a case which might 
have lecoveied if there had been less haste In looking ovei the operative 
deaths m this series it is possible to pick out two or tin ee in which the inter- 
vention 01 the type of operation done seemed ill-judged On the other 
hand, reckoning from the onset of illness those operated upon within the 
first week showed a mortality of 7 8 per cent as contrasted with 15 per cent 
for the remainder Zmmnger’s^ figures also showed a lower death rate in 
the first week Miller^ found that the fatal cases averaged fifteen days from 
the onset of illness to operation while those who recovered aveiaged eight 
(Table I ) 


Table I 

Causes of Death m Acute Cases 


Shock 2 

Pulmonary embolism and thrombosis 2 

Bronchopneumonia and cardiac failure i 

Myocarditis and bronchitis i 

Calculus pyonephrosis i 

Liver shock? (High temperature, early death) i 

Asthenia and progressive weakness i 

Septicaemia i 


In considering the mortality I am impressed by the fact that fatalities 
were confined to older patients, the youngest being forty-seven, the average 
age fifty-nine Peritonitis did not seem to be a contributing cause of death 
as frequently as one might expect It is strongly suspected m two of the 
cases, one of whom died with a bactenemia Pneumonia likewise was not 
conspicuous It was diagnosed as present at the time of operation m one 
patient drained under local aiicesthesia Six of the ten fatal cases had had 
previous attacks, a number of them shortly preceding the final illness 

The average post-opeiative hospital stay of the acute cases was twenty- 
one days, as opposed to nineteen m both the subsided and chronic groups 
FoUozu-up — Of the seventy-nine patients leaving the hospital on whom 
cholecystectomy was done, there are follow-up examinations on seventy-one 
varying in time from two months to several years In 83 per cent the results 
were good or fair Thirteen per cent , or nine individuals, had colic-like 
attacks at some tune These were usually not persistent hut two came to a 
second operation m which stones were found m a remnant of the gall-bladder 
Four per cent developed incisional hernia 

Sixteen of the eighteen leaving hospital after drainage operations were 
followed up Seven had a good result One died two years later of cho- 
liEinia Eight came to secondary cholecystectomy with two deaths 

Subsided Giotip — In this group it is interesting to note that seven had 
emp}ema of the gall-bladder, four gangrenous cholecystitis according to the 
pathological report, three were described as having a perforation of the gall- 
bladder without abscess being mentioned and four an abscess alongside the 
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gall-bladder One or more of these conditions were found m sixteen of 
ninet}-four patients, a surprising proportion of serious pathological findings 
in those who had become or remained afebrile Cholecystectomy was done in 
all but three patients approximately the same proportion as in the chronic 
group Occasionally, ho\\e\er, a portion of the neck was left The five 
deaths were nith one exception in individuals over fifty, the average age 
being fifty-se\en (Table II ) 

Table II 

Causes of Death m Subsided Cases 

Cardiac failure 2 

Cerebral hsemorrhage i 

Pulmonar}'' thrombosis i 

Li\ er shock^ (High temperature, early death) i 

There are follow -up records on sixt} -eight of these patients subjected to 
cholecystectoni} Ninety per cent had a good or fair result Three had 
attacks of pam of whom two came to secondary operation One of these had 
adhesions onl}^ the other a stone in the common duct This latter patient 
died Three developed incisional hernia One died at home twm months 
after operation of unknowm cause Of the three w’^ho were drained one had 
a good result, one died after secondary cholecystectomy wdiile the third is a 
recent case 

Discussion — Those wdio ad\ ocate a waiting policy 111 acute cholecystitis 
point to the considerably higher mortality m operations done during the 
acute phase and the tendency of the attacks to subside wnthout that danger 
of infecting the peritoneal cavit)>- which is the rationale for emergency 
surger}* in appendicitis The mortality figures cannot be accepted at their 
face \alue for comparison because the)’- include the fulminating cases and 
those who fail to resolve Were it possible to select from the acute cases 
only those which might be considered operations of election, then a fairer 
basis of comparison would exist This I have tried to do m the series 
reviewed but have found it unsatisfactory because the degree of urgency is 
not clear m so man) of the records 

I am satisfied that immediate operations on patients wnth acute gall- 
bladder disease are unwise unless the evidence points to a free perforation 
A period of obser\ation not only allows for a more accurate grasp of the 
condition of the patient but for prehminar)'^ treatment 

The pathological findings already mentioned indicate how’ frequently an 
acute attack may go on to a serious condition This, together w ith the high 
mortality in those cases w Inch have failed to subside and come late to opera- 
tion senes to emphasize that the surgeon should be ready to lnter^ene 
proiuptl) if the progress of the case is not toward improvement 

Should one wait whenerer possible for an acute case to subside^ A 
number of the surgeons who hare contributed to the series hare not hesi- 
tated to operate early There are many of these cases rrhose post-operatir e 
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course has been uneventful and short and who have been spared e\tra days 
of illness and expense as well as the possible development of a more serious 
condition The fatality mentioned at the beginning of this paper serves, 
however, to emphasize the necessity of careful selection A routine of indis- 
criminate early operation would, I suspect, increase the mortality On the 
other hand, in younger patients, in good general condition, who have been 
under observation and preparation for a day or two, one may, it seems to 
me, intervene without waiting for the afebrile stage 

The general policy of those who treat the acute attack expectantly is to 
operate after some days of normal temperature If the mortality figures 
are to serve as a criterion the question naturally arises as to whether the 
plan should not be carried to its logical conclusion and the patient sent away 
for complete resolution before removing the gall-bladder It may be said 
against this suggestion that an appreciable percentage of the apparently sub- 
sided cases have pathological conditions, at times unsuspected, such as 
abscess, in which a relapse will occur Several of the fatal cases in the acute 
group had had recent attacks Of those cases coming to later cholecystec- 
tomy after drainage in this series the mortality has been high After a 
serious acute attack one cannot expect as low a death rate as in the general 
run of cholecystectomies In spite of these objections a longer interval 
before operation would seem to offer advantages in certain cases 

Conclusion — Patients with acute cholecystitis should not be operated on 
immediately upon admission without an urgent indication The surgeon 
should be ready to intervene promptly if progress is unfavorable Younger 
patients in good condition after a day or two of preparation may be operated 
upon without waiting for the attack to subside In poorer risks, if the course 
under observation is satisfactory it is wiser to allow the acute attack to 
cool off 
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In acute and subacute cholecystitis, one of the outstanding features 
from a miscroscopical standpoint is the presence of oedema of the wall of the 
gall-bladder The interstices of the tissue are filled with fluid In acute 
cholecystitis the walls are also infiltrated with leucocytes In sub- 
acute cholecystitis, there is a relative decrease of the proportion of poly- 
morphonuclear neutrophils and replacement of them by lymphocytes and 
plasma-cells 

Often a condition is found which is designated as acute or subacute 
cholecystitis on a chronic cholecystitis Such a diagnosis is made when, in 
addition to the other features, it is possible to demonstiate an excess of 
fibrous tissue in the walls of the gall-bladder From a macroscopical stand- 
point, this excess fibrous tissue is usually denoted by unusual trabeculation 
Gangrenous cholecystitis occurs more often than was formerly thought 
Gangrene may be mistaken for phlegmonous cholecystitis In a few cases 
we have observed the gall-bladder completely separated from the surround- 
ing attachments, so that it could be removed without dissection 

Etiology — Continued studies seem to support the idea that cholecystitis 
IS not always the lesult of infection In some instances, using every known 
means, and following the most careful technic, it is not possible to find 
causative bacteiia It might be assumed that bacteria had been present in 
the tissues at some time, or that they had been present at the time of exami- 
nation but had not been found However, there is evidence that the changes 
obseived are not always the result of bacterial invasion for similar lesions 
of the gall-bladder have been produced by introducing certain chemicals 
into the blood-stream of experimental animals Furthermore, what part 
disturbances of metabolism play in the etiology of cholecystitis is not known 
The significance of deposits of lipoid in the wall of the gall-bladder is not 
uell understood Possibly the deposits are the result of a simple physiologi- 
cal process, but their presence in cases m which there is clinical evidence of 
cho]ec3'’stic disease makes one wonder what part they really play 

Picccdcnt and Opinion — Experience has added much to knowledge but 
apparently there is still a great deal to be learned before there will be an 
invariable set of clinical criteria that will establish the diagnosis and deter- 
mine the immediate course to be pursued Men of wide experience hold 
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opposing views a w^ell-knowni surgeon has stated that cholecystectomy dur- 
ing the acute stage of the disease entails unwarranted danger, but a surgeon 
of international repute has recommended immediate operation, wnth chole- 
cystectomy as the objective 

Love, in the Hunterian Lecture given in 1929, said that until recently the trend 
had been to allow the acute inflammation to subside and then to perform cholecj stectomj 
after remission of symptoms He reported that Hotz, in 1923, produced figures indi- 
cating that the mortality from operation during the acute attack is double that following 
surgical treatment after subsidence of symptoms Pauchet, m 1926, subscribed to the 
opinion of the French schools, that if operation is indicated during an acute attack, 
drainage of the gall-bladder is preferable The opinion expressed by Love was that 
there are two mam objections to delayed treatment First, the patient may, to his 
detriment, refuse subsequent operation In Love’s series of sixty-nine cases in which 
the acute condition was given time to subside, there were seventeen in which operation 
was not performed subsequently The second objection is that there is a greater 
possibility of erroneous diagnosis, since perforated ulcer, acute intestinal obstruction, 
pancreatitis, and inflammation of a high-lying appendix may all be mistaken for acute 
cholecystitis Love found that the mortality m all cases in which expectant treatment 
was given was 13 per cent , and that intervention was necessary in nine cases of fifty- 
two m which treatment w'as along expectant lines In two cases general peritonitis 
occurred following gangrene of the gall-bladder Love concluded that operation during 
an acute attack of cholecystitis carries a high mortality rate, m his series of cases it 
was 21 per cent Furthermore, he stated that in most cases in which expectant treat- 
ment IS given the condition will subside 

In Zinmnger’s study of eighty-nme cases of acute disease of the gall-bladder, thirty- 
five patients were operated on immediately after admission, and fifty-four were observed 
for from one to twelve days before operation Of those who were kept under observa- 
tion, the condition of only 37 7 per cent was improved, and the gall-bladders of these 
were found subacutely or chromcallj inflamed at operation No significant change in 
signs or symptoms was observed in 35 i per cent of the cases during the period of 
observation, uncomplicated acute cholec> stitis and empyiema were the lesions most 
frequently found at operation In a third group, composed of 27 7 per cent of the 
entire series, the patients grew definitelj worse during observation, and empysema, 
gangrene, or rupture of the gall-bladder was found The total number of cases in which 
symptoms and signs failed to subside was thirty-four (62 9 per cent ) Zinninger made 
considerable of the fact that the average total number of leucocytes in these cases was 
more than 15,000 in each cubic millimetre of blood He wrote that in all cases of 
empiema it was more than 15,000 He also expressed the belief that the incidence of 
serious pathological lesions and the mortality rate rose with the duration of the attack 
and that, with early operation, the stay of the patients m hospital and the mortality 
rate were less Zinninger recommended that in the presence of acute infections of the 
gall-bladder, immediate operation be performed if the symptoms are severe, and par- 
ticularlj if there is an associated high leucocyte count He gave the opinion that 
earlj operation is indicated if the attack fails to subside promptly In the cases which 
he studied, operation nas performed between 1925 and 1930, and, I believe, by a number 
of different surgeons 

Graham reported on earlj operations for acute cholecystitis, and concluded that 
earh operations gne better results He wrote that m a series of cases m which operation 
was delajed, manj of the deaths could be attributed to the delay, longer and more 
difficult operations were necessarj, and the number of post-operatn e complications and 
of da\s in hospital were increased 

Miller reported that if there is persistence of increased temperature, tenderness, and 
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spasm and most important if there is severe pain that is not easil> controlled, surgical 
intervention should be undertaken without delaj He selected 200 cases in which 
operation was performed for acute cholecjstitis In the fatal cases, the average duration 
of svmptoms from onset to operation was fifteen davs, and in the cases in which the 
patients recovered, 82 davs He said that the reason for the long time between the 
onset of svmptoms and operation was that the patients were sick at home before thev 
came to the hospital In anv event, there is a striking difference between the two 
groups In the fatal cases, palliative treatment had been given for an average ot a week 
longer than m the cases in which the patients recovered 

Symptoms May Be Masked 01 Inadequate — That it is not always pos- 
sible to estimate the condition until the abdomen is opened is illustrated by 
the following experiences In a recent article, Mentzer stated that in four 
instances perforation of the gall-bladder occurred w’-hile the patients were 
under observation and the condition was not recognized before death in any 
of the cases In the course of a number of years w^e have encountered seven 
cases of acute cholecystitis m wdiich general abdominal infection developed 
while the patients were under observation In none of these cases were w^e 
able to recognize S3TOptoms that would suggest disease of the gall-bladder, 
and it was not suspected that rupture of the viscus was the cause of the 
trouble until this w^as revealed at necrops}^ In new of the results of our 
present study, we believe that in all cases in which there is acute abdominal 
distention and paresis from peritonitis, and in wdiich there is no evidence of 
the source of the disturbance, the gall-bladder should be suspected of being 
the site of origin 

In addition to these seven unrecognized cases, we have found acute cho- 
lecystic disease present eighteen times at necropsy although the condition 
of the gall-bladder w'as not responsible for the death In all of these the 
symptoms usuall}' referable to disease of this viscus were either ov'ershadow ed 
or were not present 

Results 1)1 ^08 Cases of Acute Cholecystitis — In these 508 consecutive 
cases of acute cholecystitis in which we shall report the results of operation, 
196 of the patients were males and 312 females Of these patients, 248 had 
their first acute svmptoms during the attack m which they consulted us, and 
m thirty-eight of these cases the attack marked the onset of symptoms Two 
hundred and twenty-two patients had experienced previous spells of acute 
abdominal pain and digestiv'e disturbance Colicky pain and tenderness in the 
upper part of the abdomen were the outstanding complaints Of the 508 
patients, 332 had had pain of a cohekv nature In everv instance the 
abdomen was tender The records also revealed that in ninety-eight instances 
there was a palpable mass in the upper part of the abdomen 

The body temperature was elevated at the time of the examination in only 
106 of our cases In fiftv -three leucocvTcs numbered more than 15000 in 
each cubic millimetre of blood It was interesting to find that in 354 of the 
508 cases leucoevtes numbered between 5,000 and 10000, in four less than 
5,000 In other words, in the majoritv of instances, the leucocvle count was 
within normal limits and entirelv out of proportion to the severity and extent 
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of the existing infection in the bihaiy tract This may tend to support the 
idea that infection is not responsible for the condition of the gall-bladder in 
many of these cases 

Stones were present in the gall-bladder in 484 cases Forty-three of the 
patients also had calculi m the common bile-duct 

The pathological changes m acute appendicitis have been compaied with 
those of acute cholecystitis, and it has been found that generalized infection 
of the peritoneum is a much less common complication with inflammation of 
the gall-bladder When the gall-bladder becomes inflamed, it is rapidly shut 
off by adhesions, so that perforation of the viscus into the general peritoneal 
cavity is an uncommon event Turgidity may be confused with distention 
The walls of oedematous gall-bladders which are the site of acute disease are 
often one-half inch (l 27 centimetres) or more thick It is easy to imagine 
at operation that the gall-bladder is on the point of bursting, and that the 
operative procedure has fortunately just averted this calamity Perforation 
IS probably due, in all cases, to local gangrene of the wall of the viscus, 
although popular opinion pictures the gall-bladder as bursting like an over- 
blown balloon In sixty-eight cases of our series, the wall of the gall-bladder 
was gangrenous It had perforated in sixty-one cases, with formation of an 
abscess about the viscus m thirty-eight In three cases it ruptured into the 
general peritoneal cavity and general peritonitis ensued The disease of the 
gall-bladder was responsible for the formation of a cholecystoduodenal fis- 
tula in six cases , in one case there was a cholecystocolonic fistula That the 
infection was not only acute, but also was extensive, is shown by the fact that 
definite involvement of the pancreas was recorded in eighty-one of the 508 
cases, and this figure probably does not adequately express the frequency of 
such a situation 

Cholecystectomy or the removal of all of the gall-bladder except the por- 
tion embedded in the liver was performed on 419 of our patients Eighty- 
nme underwent cholecystostomy It was found necessary to open the com- 
mon bile-duct and to establish drainage of the biliary tract in seventy-two of 
the cases, in addition to the procedure referable to the gall-bladder itself 
There were nineteen deaths following cholecystectomy and five following 
cholecystostomy 

The Time fm Opetation in Cases of Acute Cholecystitis — A review of 
the literature shows that there is considerable difference of opinion regard- 
ing the time for surgical treatment m cases of acute cholecystic disease, and 
regarding the question of whether it is ever permissible to consider an 
emergency procedure In fourteen of our cases, the operation was per- 
formed as an emergency measure One of the patients died In this 
instance, cholecystectomy was performed for acute gangrenous chole- 
cystitis with stones Death resulted from general peritonitis and terminal 
bronchopneumonia 

We shall probabl} not be able to settle the question of when to operate 
m the acute cases, but the present tendency is to carry out surgical treatment 
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early m cases of acute cholecystic disease Apparently there is not the same 
fear of operating m these cases as there formerly was We are inclined to 
think that this is due to recognition of the fact that infection is not always 
the cause of the condition and that these patients can have the necessary 
surgical treatment with comparative safety In these acute cases, the opera- 
tion usually should be removal of the gall-bladder Our study of this group 
of 508 surgical patients would seem to bear out these conclusions although 
the operations were performed by several surgeons, among whom there were 
bound to be differences of opinion 

Although we wish to subscribe to the plan of early operation m acute 
cholecystic disease, and although this coincides with the opinion expressed 
in the more recent literature on the subject, nevertheless we feel that there 
are certain instances m which surgical treatment should be postponed In 
some cases it should be dela3^ed for a long time In caring for these patients 
it will be necessary to consider each one as presenting an individual problem 
There is no set plan that \mII fit all cases The following illustrates the 
type of case in which we beliei e operation should be postponed 

A man, aged fifti-si-c jears, registered at the clinic October 26, 1932 He had had 
attacks of severe epigastric pain over a period of se\en months, but the last attack 
had occurred se\en months previous to the time \\hen he came for consultation Vomiting 
had accompanied the attack 

On examination, his temperature, pulse rate and leucocjte count were normal 
While rontgenological examinations of his biliarj tract were being carried out he had a 
more seiere reaction than usual There was epigastric tenderness and rigidity At the 
first examination after the rontgenological investigations, leucocytes numbered 10,300 in 
each cubic millimetre of blood, the temperature was 98 2° F , and the pulse rate seventy 
beats each minute The next day the patient was defimtelj having one of his attacks 
and for a month afterward his temperature ranged from 100° to 105° F The number 
of leucocjtes varied from 15,000 to 22,000 in each cubic millimetre of blood There w'as 
marked tenderness m the left upper abdominal quadrant, distention, and a palpable epi- 
gastric mass At the height of the attack, the value for bilirubin was 2 i milligrams in 
each 100 cubic centimetres of serum After this pneumonia developed and the patient 
seemed altogether too sick to be operated on Finally infection from gas bacilli developed 
in the left buttock After the man had passed through all of this difficultj", and had been 
m the hospital for six w'eeks, it w'as decided that the best plan would be to proceed 
ivith the operation 

At the time of the operation, both subphrenic spaces were examined for fear that 
infection might be present there, but these spaces w^ere normal So far as could be 
determined there w'as no abscess anjw'here There w'ere many adhesions around the 
gall-bladder, but no sign of general peritonitis The gall-bladder w'as opened, and stones 
and pus w^ere removed Three da} s after operation the patient’s temperature was normal 
and remained normal The man has made a very satisfactory recovery 

Whether the attack }vas precipitated by the rontgenological examinations 
is difficult to determine It is known that in some cases of disease of the 
gall-bladder an attack is precipitated in this way, but we never have seen one 
as severe as this We are inclined to think that if operation had been per- 
formed earl)’^ the patient would not have survived the operation 

The Type of Opeiation — Cholec^^stectomy will not be permissible m 
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every case, but this procedure should be carried out whenever feasible This 
conclusion has been reached after Avatching the patients during their imme- 
diate convalescence and evaluating the ultimate results It has been our expe- 
rience that leaving the acutely inflamed gall-bladder in situ may result in con- 
tinued drainage, pancreatic fistula, and then, after a number of weeks, death 
of the patient probably due to continued absorption The thick-walled gall- 
bladder m an acute state can be removed as readity as one that has reached 
the chronic stage, and it seems that there is a definite advantage m removing 
this infected tissue 

No one would feel that a deeply situated, inaccessible, acutely inflamed 
gall-bladder should be removed from an extremely sick person Cholec3's- 
tostomy may be all that is warranted However, some of these patients will 
have fistulse which will persist until cholecystectomy is performed In other 
instances, the gall-bladder undoubtedly shrivels and is eventually almost 
entirely destroyed by the inflammatory process If cholecystectomy is finally 
performed in this type of case, every effort should be made not to traumatize 
the surface of the liver To avoid this, a sufficient amount of the fibrous 
wall of the gall-bladder should be left on the surface of the liver to prevent 
extension of the disease into the hepatic substance 

Ordinarily tbe common bile-duct should not be opened during operation 
for acute infection in the gall-bladder Usually it is inaccessible There 
may be a great deal of cedema of the adjacent structures, making it difficult 
to recognize the duct In most instances the disturbance is confined to the 
gall-bladder, and the condition is not complicated by the presence of stones 
in the common bile-duct If the clinical history suggests the presence of a 
stone in the duct, oi if a calculus can be felt m it, then an attempt should be 
made to clear that situation 

Sunimaiy and Conclusions — In many cases infection is undoubtedly the 
principal factor m the changes observed in the gall-bladder and biliary tract 
In other instances in which there is no detectable infection, however, the 
reaction in the tissues seems identical Experimental studies seem to indi- 
cate that this may be the result of some alteration m the chemical reactions 
of the body With changes in metabolism, lipoids may be deposited m the 
wall of the gall-bladder Future investigations may prove that this phe- 
nomenon plays an important part in the disturbances occurring in the bil- 
iary tract 

Cholecj’-stectomy is preferable to cholecystostomy in all cases in which 
the condition of the patient will permit carrying out the operation without 
unwarranted risk In a small proportion of the cases cholecystostomy will 
be indicated 

he results obtained m our senes of cases seem to justify the plan of 
operating early in cases of acute cholecj^stic disease 

DibCLSsiON — D r Fred B Lcnd (Boston, Hass) said some jears ago surgeons 
nlwnNs waited tor gall-bladders to quiet down thinking that the^ got the best results in 
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that wa} In recent \ears he had come to Doctor Stone's conclusion, that is, the prail- 
bladder 'is as much an emergenc\ as an appendix except that one does not have to operate 
on it in the middle of the night as in peritonitis from appendicitis He had been called 
m the e\enmg to see a fat woman with a \ery distended gall-bladder and acute svmptoms, 
and arranged to operate m the morning B\ morning the tumor had entirel\ dis- 
appeared, she had a general peritonitis and the gall-stones were spread around the 
peritoneal ca\it} In some occasional cases it is not wise to wait e\en a short time 
Operations in subacute cases where the gall-bladder is thick do just as well as m the 
chronic cases and occasionalh cases that one thinks are subacute are reall> acute because 
the cjstic duct is plugged and there is pus in the gall-bladder in spite of a normal 
temperature and \er>, ^er^ slight tenderness 

When he had waited for gall-bladders to quiet down, he had sometimes been dis- 
appointed, because thcj graduallj got worse W'hilc the\ were supposed to be quieting 
down fat necrosis was extending into the pancreas from the gall-bladder So, e\er> thing 
considered, while not as urgent as appendicitis, the sooner an acute bladder is operated 
on the better The more acute it is the more important it is to operate because those 
patients with %er> severe pain and high temperature are the ones in the greatest danger 
of perforating Thev also welcome the operation at this time 

In cases where the cholecv stectomv is techmcall} too difficult one maj have to do a 
cholccv stostomv , but at anv rate thev have been saved from a verv severe danger 

Dp Richard H Miller (Boston, Mass ) said that Doctor Stone, Doctor Smith 
and Doctor Judd each had mentioned a paper which he presented before this organization 
in 1929 What led Doctor Miller to do that was two verv unusual instances of acute 
distention of the gall-bladder due to blocking of the outlet bv stones Each of those cases 
was one in which there was no infection There was no previous inflammatorj thick- 
ening, nor were there anv adhesions In one instance the gall-bladder swelled verv 
rapidlv, causing excruciating pain, followed bv perforation In this case the patient 
died The second case, which was similar, underwent operation just as perforation was 
about to occur, and he recovered 

Doctor Miller was thereupon led to look up the cases of acute cholecv stitis, so-called, 
at the Massachusetts General Hospital He found the results were as Doctor Stone 
had alreadv mentioned, nameh that in those in which more procrastination had taken 
place there was higher mortalitv, whereas in those instances in which operation was 
performed earlv the mortalitv was less 

He felt now, after having observed similar instances for several more jears, more 
or less as he said at that time, that one cannot la} dow n a hard-and-fast rule Each case 
has to be judged on its own merits If a patient comes in with an excruciatingl} acute 
attack, the pain of which is controlled with difficult}, and a swollen gall-bladder, one can 
presume sudden distention, possible earh perforation, and operation should be done 
immediatel} If the patient shows more signs of sepsis and does not seem quite so sick, 
one is justified m waiting for tvventv-four hours to bring the bodv fluids up to normal 
and do the operation under better conditions In those people m whom the attack is 
not so severe, where perhaps it presents certain evidence of subsiding, then one can, 
without an} particular danger, wait until the process has entirel} subsided 

Dr, Johx Homaxs (Boston, Mass ) supported the contention that the gall-bladder 
of acute cholec} stitis almost necessaril} becomes in some degree necrotic b} calling at- 
tention to what he first heard some }ears ago from a pathologist in New York who 
maintained that the disease was caused b} the impaction of a stone in the ampulla of the 
gall-bladder m such a situation as to interfere with the blood suppl} of the whole 
organ Pressure of the stone, b} cutting off the venous return, first causes an acute 
passive congestion That fits in with the violent oedema and with the dark redness of 
manv o these gall-bladders Possibl} arterial ischsemia occurs later, but in anv case 
necrosis ot some part of the gall-bladder’s wall is common 

777 



JUDD AND PHILLIPS 


Doctor Judd, in his first slide, showed a gall-bladder with a great indentation in 
the ampulla where the obstructing stone had been fitted Such an appearance is tjpical 
The vessels supplying the organ usually pass over the bulge made by the stone and are 
compressed at that point Obstruction of the cjstic duct itself probably acts in a differ- 
ent manner and does not necessarily lead to acute cholecystitis 

As for the part played by infection, though that is doubtless considerable, it must 
be admitted that if gangrene were due pnmarilj to bacterial rather than to circulatory 
causes, acute cholecystitis would be an even more dangerous disease than it is, and 
operation would spread, rather than restrain, infection Whereas, actually, as Doctor 
Stone and others have pointed out, early operation, at what might seem to be a most 
violent stage of infection, is followed by rapid healing 

Dr Hubert A Royster (Raleigh, N C) said that twenty years ago, in one year 
he saw two patients die of ruptured gall-bladder, one in the convalescence of tj'phoid 
fever and the other one without anj' previous history Ten jears ago he wrote some 
notes down with the following heading, “Shall We Operate Upon the Acutel} Inflamed 
Gall-Bladder^” but he never had nerve enough to bring it out until three years ago when 
he heard Dr R H Miller speak before the Association 

While he did not believe that the analogy between the gall-bladder and the appendix 
IS a complete one, there is enough kinship to make one feel that, as expressed by others 
here, we are not to jump on the patient in the middle of the night As a matter of fact, 
we seldom do that with appendicitis now But, thej lead us to understand that the 
acutely inflamed gall-bladder represents a partial analogy and sometimes a verj 
definite one 

The feature which concerned him also was the very simple and easy methods by 
which the gall-bladder can be removed in the so-called subacute stage, that is, within a 
day or two of the beginning of the attack, after there has been a beginning or complete 
subsidence of the symptoms 

When a gall-bladder is attacked at that period, it can be peeled out very much as if 
you were peeling a banana and the access to the ducts is perfectly easy unless there have 
been many previous attacks Therefore, we are not waiting in such a case for the firm, 
dense, hard adhesions which we allow to come in such cases as this 

The only thing to think back upon is this, m the old days the surgeon attacked acute 
appendicitis after he had waited for the abscess to form Is it any more reasonable to 
wait in the case of the acute gall-bladder until jaundice has appeared^ 

Dr. Harvex B Stone (Baltimore, Md ) said that he had expected to hear a great 
deal of adverse comment and thought he would have to defend his position, perhaps at a 
disadvantage As far as he recalled none of the gentlemen who had spoken had taken 
any essential issue with the stand which he made 

He said there w'ere, however, one or tw'o things that w’ere brought out in the papers 
of Doctor Smith and Doctor Judd, and certain things in his own paper which he did not 
haxe the time to bring forth, that he should like to emphasize 

One of them w'as the fact that manj of the cases in which waiting fails to give good 
results are the most difficult of all Doctor Smith pointed out in his paper that the cases 
in which subsidence fails to take place are the most difficult operations They believe 
that if such cases were operated upon early the performance of the operation would be 
\er} much easier 

Another thing that he w'ould like to say is that in reading over the literature in the 
da\s when nearly e\erj \oice was against earlj operation, there was a widespread empha- 
sis upon the danger of spreading infection bj operation upon the acute gall-bladder 
Doctor Judd has shown infection perhaps is a secondarj factor m the pathological 
condition that exists in most instances As other speakers to the subject have pointed 
out, and as the\ mention in their papers, in most instances the acute and rapid change in 
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the tissues is due to obstructive rather than to infectious factors, either the impaction of 
a stone m the duct with the accumulation of secretion behind, or pressure upon the cystic 
vessels and interference with the blood supplj’- 

In other words, there is here an analogy between the gall-bladder and the appendix, 
as brought out by Wilkie, who has emphasized over and over again that the dangerous 
cases of appendicitis are the obstructive rather than the infectious cases As to their 
position in this matter, in agreement with everybody else, they realize that there are 
cases in which it would be folly to operate immediately, but they do feel that as a prin- 
ciple, as a general plan of attack, it is very much wiser from every standpoint to regard 
the acute gall-bladder as a condition to be relieved promptly rather than as a condition 
to be waited upon for a period of subsidence or cooling off 

Dr John M T Finney (Baltimore, Md ) recalled the development of biliary 
surgery It was with great trepidation that the abdomen was opened and the gall- 
bladder exposed and stitched to the parietal peritoneum Then, after waiting for a few 
da}S, a small opening was made in the gall-bladder and it was let drain, without attempt- 
ing to remove the gall-stones Then some bold soul began removing the gall-stones, and 
so cholecystostomy was established Now we have reached another stage in the develop- 
ment of biliary surgerj' 

The question now is, shall we treat these cases as emergencies, like appendicitis, and 
take the gall-bladder out as soon as the diagnosis is made, or even when it is only sus- 
pected, as IS done in the case of appendicitis, or are we going to run the risk of a per- 
foration of the gall-bladder just as with the appendix^ While the two conditions are 
not strictly analogous, there is great similarity between them 

Personally, due to a gradual process of evolution, he now takes a stand firmly in 
faior of treating the gall-bladder just as he does the appendix, that is, taking it out as 
soon as he is reasonably sure that it has any serious trouble the matter with it 

This may seem to some a rather advanced position, but it seems perfectly logical 
when one listens to such arguments as have been presented this afternoon While there 
IS something to be said on both sides of the question, the weight of the argument is in 
favor of the more radical procedure However, one cannot be absolutely dogmatic in any 
surgical question — or hardly any — and this is no exception One should always exercise 
surgical judgment and be guided by it 
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By Edwin Beee, M D 
OF New York, N Y 

During the last twenty-five years, owing to the rapid development of 
cystoscopical diagnosis and therapy, together with the perfection of radiog- 
raphy, many so-called emergencies of the past have been converted from 
operative surgical emergencies into much less urgent conditions In the 
urinary tract, urological emergencies, outside of those caused by trauma, are 
due to (i) obstruction, (2) infection, and (3) spontaneous haemorrhage 
Obstuichon m the uppo minaiy t>act due to intrinsic conditions, such as 
stone, tumor or stricture in the ureter, in the absence of infection rarely calls 
for an urgent operation, as most of these obstructive conditions can be re- 
lieved by the passage of a ureteral catheter, which takes care of the im- 
mediate emergency For obstructions which are extrinsic, due to inflam- 
matory conditions about the uretei or compression of the ureter, relief by 
ureter catheter may not be so readily given, and these may at times require 
immediate operative interference If the condition is bilateral, whether due 
to intrinsic or extrinsic cause, and cannot be relieved by passage of ureteral 
catheters, an urgent surgical operation to relieve the obstruction or to drain 
the kidney so as to save the patient’s life is usually indicated If infection is 
superadded to unilateral obstruction, and the ureteral catheters cannot pass 
the obstruction, a grave emergency arises, and the obstruction must be re- 
lieved at once or a nephrostomy be performed The latter will be necessary 
only in those cases where the obstruction cannot be readily reached and 
leheved Furthermore, bilateral obstruction m the upper urinary tract with 
superadded infection undei the same ciicumstances, that is, inability to pass 
the obstruction with a ureteral catheter, leads to a most urgent condition, 
and the side on which the most recent attack of pain or discomfort has been 
experienced should be exposed and the kidney drained 

In infections of the kidney, the so-called blood infections, usually due to 
staphylococci or streptococci, a real surgical emergency at times presents 
Itself 111 the absence of obstruction to the outflow of urine from the kidney, 
these cases can produce symptoms of sepsis and simulate at times, especially 
if the abscesses are on the anteiior sui face of the kidney, serious intra- 
abdominal or intraperitoneal pathology, such as perforated gastric ulcer, 
acute cholecystitis or acute appendicitis Only a short time ago, this type 
of so-called hematogenous kidney infection was regularly operated on and a 
nephrectomy performed During recent years, we have become much more 
conser\atue and when the diagnosis has been definitely established, it has 
usualh been possible in the absence of obstruction to save the kidney by a 
decapsulation with or without multiple incisions of the suppurating foci m 
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the cortex of the kidney At times, the diagnosis of this condition is very 
difficult In the absence of urinary changes, absence of positive stone shadow 
and ureteral obstruction, and in the recognition of curvature of the spine to 
the opposite side, as well as obliteiation of the lateral margins of the psoas 
muscle on the side of the abscess, associated with local exquisite tenderness 
or shock tenderness, one is justified m exposing the kidney and attempting 
to save the same, even m the piesence of a positive blood culture The wound 
IS usually left wide open after the decapsulation, and a rubber dam placed in 
front and behind the kidney If the patient does not improve rapidly, which 
is the usual course of events, a secondary lapid nephrectomy is readily exe- 
cuted, as the kidney lies free in the bottom of the wound 

As opposed to the infections by the cocci, bacillary renal infections, even 
when associated with bactersemia, are much less seiious conditions as a rule 
and rarely require operative interference such as decapsulation and incision 
of cortical foci Some of these severe infections may well be a combination 
of COCCI and bacillary invasion In the so-called pyelitis of late pregnancy, 
ureteral indwelling catheter may suffice to tide over the worst cases , usually 
surgical interference of any soit is not leqmred 

Closely related to these types of infection are those rare cases of mfarcted 
kidney, usually associated with some cardiac disease, m which the mam 
artery to the kidney is blocked This may produce a picture of profound 
shock and even if the embolus is aseptic, if the mam branch of the renal 
artery is blocked, an urgent nephrectomy may become necessary The diag- 
nosis of this condition is particularly difficult, but the absence of all secietion 
from the catheterized ureter \\ ould suggest such a pathology 

Spontaneous h^inon hage — This type of severe hsemoirhage occurs m 
the upper urinary tiact m tuberculosis of the kidney, tumors of the kidney 
and its pelvis and in such rare conditions as peri-arteiitis nodosa and those 
cases grouped as essential hematurias Occasionally, though larely, such 
hsemorrhages may be very profound, so that the suigeon may be forced to 
do an urgent nephrectomy, after cystoscopical examination has shown that 
the other kidney is secreting noimally Usually, however, with transfusion 
and irrigation of the bleeding side with various antiseptics, as well as adrenalin, 
the bleeding can be controlled, especially if transfusion has been given In 
recent years, nephrectomy for such acute haemorrhage, as an emergency 
operation, has not been necessary 

In the lower urinary tract, obstructions, infections and hsemorihages also 
may lead to acute emergencies, which are usually relieved by simple measures, 
such as the passage of a cathetei, and by leaving the catheter as indwelling 
In impassable obstructions with retention, an urgent bladder puncture or some 
type of cystotomy is demanded Haemorrhages are usually controlled, as well 
as infections, if the latter is still within the lower uiinary tract, by non- 
operative, instrumental measures, such as evacuation of clots, irrigations with 
ot solutions, and the use of indwelling catheter Rarely m uncontrollable 
a dei bleeding, a cystotomy and firm packing of the viscus are essential 
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If, however, the infection has spread and led to a peiivesical, pen-urethral, 
prostatic or periprostatic abscess, or extravasation, such conditions may require 
urgent interference to save the patient’s life and prevent further destruction 
of the tissues of the perivesical or pre-vesical space 

When we consider the traumatic conditions which may lead to urgent 
surgical interference, we must bear in mind that the trauma may be from 
within, that is, due to some pathological condition which the patient is carry- 
ing, such as calculi, or it may be caused by forces from without, whether 
instrumental or in the nature of contusion, etc , to the body In some rare 
conditions, especially when there is disease m the upper urinary tract, as in 
hydronephrosis, polycystic kidneys and the like, an obstruction of a uretei 
by passage of a calculus may lead to a rupture of an infected hydronephrosis 
or an infected polycystic kidney As a result of the rupture, an acute surgical 
condition develops, which has to be met by an urgent drainage operation 
Such spontaneous ruptures, due to stones passing down the ureter, are un- 
usual, but in a large clinical experience, every once in a while one encounters 
such a condition, which demands immediate surgical interference The 
recognition of the exact type of pathology and complications which have 
developed which make the operation urgent may be far from simple, but 
with the use of excretory urography every once in a while, one is able to 
visualize the exact condition, provided the kidney function is adequate Ret- 
rograde pyelography with one of the iodine contrast substances, preferably 
skiodan or uroselectan, will also help clarify the exact pathology, so that 
one IS not compelled to make a long search after opening the patient to deter- 
mine the diagnosis and exactly what one must do With the diagnosis made 
pre-operatively, the emergency operation is carried out expeditiously and 
intelligently with a thorough meeting of all the indications 

So far as injury from without is concerned, excluding instrumental injuiy, 
which is less and less frequently seen in the upper urinary tract as a result 
of impaction of the ribs against the more or less distended kidney, the latter 
is liable to be ruptured and torn The tears usually radiate from the pelvis 
into the cortex, and if the blow is a moderately severe one and the kidney has 
not been the seat of a pathological change, hydronephrosis, polycystic kidney 
or tumor, the chances are that the bleeding which follows the trauma will 
gradually cease and no operation will be necessary If, on the other hand, 
the blow has been a more severe one, and the bleeding continues, the ansemia 
becomes more pronounced and the blood-pressure drops, despite intravenous 
glucose, as w'ell as blood transfusion, one may be forced to do an exploratory 
operation which may lead to a nephrectomy or a partial nephrectomy or a 
reconstruction operation on the torn organ 

If, on the other hand, the kidnej has been the seat of such conditions 
as were just mentioned, it will usually be necessary to remove the kidney 
Such an operation is usually not immediately indicated, as the patient is in 
shock and has to be brought out of shock and treated expectantly It rarely 
is an cmergencj in the sense that the acute gastric perforation or duodenal 
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perforation is an emergency When the decision is i cached that the bleeding 
IS uncontrollable, such a case demands an expeditious procedure 

Trauma to the ureter itself, teaiing of same, is rarely seen, except in 
extensive fractures of the pelvis and these cases, just as many of the kidney 
cases, usually have associated mtrapei itoneal injuries such as splenic, hepatic 
01 intestinal luptuies 

Rupture of the bladdei, due to tiauma from without, is a much more com- 
mon accident since autoniobiling has become popular Patients under the 
influence of alcohol, with their bladders full of urine, are particulaily prone 
to this very serious accident These ruptures, as is well know, may be extia- 
peritoneal or intrapentoneal, and m the future may be recognized more 
readily with the use of intravenous or excretoiy urography, which will show 
the iodine solution either in the perivesical space oi intraperitoneally As yet, 
only a few pictuies of this type of damage have been published (with excre- 
tory urograms) Another aid in diagnosing ruptuie of the bladdei is by 
passing a catheter, obtaining blood, and then injecting sterile CO2 through 
the catheter If the perforation is mtiaperitoneal, the CO2 will rise under 
the diaphragm and be easily seen on a film or fluoroscopically, or if the patient 
IS placed m the lateral position, it will be seen on the uppeimost side under 
the parietes of the abdominal wall If, on the other hand, the perforation is 
extraperitoneal, the CO2 will collect in the perivesical tissues running up to- 
wards the navel Cystoscopical determination of a rupture of a bladder or fill- 
ing of a bladder and trying to recover the same amount of fluid as has been 
introduced are not to be recommended, and are not reliable, as one can, despite 
the fact that there is a fair-sized opening m the bladder, cystoscope the 
patient and not see the tear or opening, and one may recover the introduced 
fluid at times with perfect ease 

The local signs of irritation, peritoneal or perivesical, together with blood 
in the urine after severe injury, especially if one is fortunate enough to get 
an excretory urogram showing extravasation of iodide in the perivesical space 
or m the peritoneal cavity, creates a real surgical emergency, which should be 
immediately met with suprapubic drainage and wide drainage of the peri- 
vesical space after suture of the intrapentoneal or extraperitoneal tear If 
the bladder has been torn from the urethra, an indwelling catheter should be 
left in while suprapubic drainage is also earned out If bones have been 
broken m the pubic region, this area should be protected with rubber dam, so 
that necrosis of the bone is minimized 

Trauma to the urethra in the penile portion is less common and less serious 
than m the deep urethra, where the injury is frequently produced by falling 
astride a hard object or by a severe and serious blow to the pelvis In these 
cases, if the urethra is blocked to the passage of an instrument, and it has 
not been the seat of a previous contracture, immediate perineal section is 
indicated with intubation of the urethra by an indwelling catheter and the 
urethral ends approximated after debndmg the lacerated urethal tissues 
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Extensive incisions in the perineum and adjacent paits must be made to re- 
lieve extravasation, especially when complicated by infection 

In view of the fact that in many of these cases of injury fiom without 
the previous condition of the urinary tract is not known, and in new of the 
fact that the injury may be m the nature of serious contusive force all these 
patients should be given the benefit of tetanus antitoxin and gas-bacillus anti- 
toxin, after testing out the sensitivity in the conjunctiva 

If we look back over these various groups of cases, it becomes evident 
that in the traumatic cases, the modern developments in urology have helped 
clarify the diagnosis, so that the surgeon in emergency may act with more 
intelligence than twenty-odd years ago, and when we consider the non- 
traumatic cases, it becomes more clear that the large group of cases which 
used to be considered emergency surgical procedures have, due to the ad- 
vances in urological surgery, become amenable to instrumental, rather than 
cutting, procedures 



ACUTE OBSTRUCTING AND INFLAMMATORA" LESIONS OP 
THE KIDNEYS AND THE URETERS 

By Waltman Walters, MD 
OF RocHESTon, Minn 

on ISION OF SUR0EII\ of the MAIO CLINIC 

Emergenc\ operations on the kidneys and uieteis are usually performed 
because of obstructing lesions interfering with the adequate passage of urine 
Symptoms of localized oi generalized infection may occui because of pyelove- 
nous backflow, the result of ovei distention of the renal pelvis, or absorption 
of toxins or bacteiia from severe coitical infection, especially abscess In 
these cases the relief of the obstruction, eithei by diiect removal of the ob- 
structing lesion, or removal of the accumulation of urine above the obstruc- 
tion, IS absolutely necessary Delay in canying out such procedures may 
mean the loss of the kidney and possibly the patient If the infection m the 
kidney is severe and associated with bactersemia or septicaemia, nephrectomy 
IS necessary immediately 

Hydi onephrosis — If the obstiuction of the uppei portion of the uiinary 
tract IS intermittent and incomplete, hydronephi osis lesults frequently with- 
out symptoms of a systemic infection For example, m the case of a young 
woman recently operated on, hydionephiosis had appeared subsequent to 
iiijuiy of the right ureter during operation foi the removal of what was le- 
ported to be an extensive malignant lesion of the right ovary The resulting 
urinary fistula persisted for four months, and a year later the right kidney 
became enlarged and painful Apparently it did not increase in size duiing 
the succeeding twelve months When nephrectomy was performed, 95 pei 
cent of the renal parenchyma had been destioyed, and when the kidney was 
emptied of approximately 400 to 500 cc of infected urine, its shell weighed 
only fifty-five grams In all probability, the obstruction to the right 
ureter was incomplete 

In contrast to the foregoing is the course of events 111 the presence of 
complete obstruction, but for a period insufficient to produce destruction of 
the renal parenchyma, yet long enough for the renal pelvis to become markedly 
dilated Temporary nephrostomy perfoimed under local anjesthesia will re- 
lieve the obstruction and the stones can be removed latei In such a case, 
even though from 200 to 300 cubic centimetres of purulent white urine 
drained from the kidney immediately, study of renal function by intravenous 
urography twenty-eight days later gave evidence of but little residual dilatation 
of the pelvis and calices and an apparently normally functioning renal paren- 
chyma The establishment of renal drainage might have been as satisfactorily 
accomplished m this case by primary removal of the obstructing lesion (a 
calculus), but I have opeiated 111 cases in which it became necessaiy within 
a ew days to remove the kidney because it was seriously infected 
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Whethe) to Remove the Ohstjuctmg Lesion oi Peifoim Nephi ectomy oi 
Neph ostomy?— In general, it may be said that when enough renal paren- 
chyma remains to justify the assumption that it is worth preserving, the 
proper surgical procedure should be directed toward relief of the obstruction 
and preservation of the kidney This may be accomplished best by the re- 
moval of the stone or stones, performing at the same time temporary 
nephrostomy to assist in more perfect drainage Such procedure should be 
carried out particularly if the obstructing calculi are within the kidney or in the 
upper portion of the ureter so that the kidney is made easily accessible for 
nephrostomy 

On the other hand, when the completely obstructing lesion is in the low er 
part of the ureter, and an emergency operation is necessary, nephrostoni} may 
be the simplest and safest procedure until the condition of the patient im- 
proves to the extent that the removal of the obstruction can be earned out 
safely later, wdien the toxsemia has subsided For example, in one case a 
small left' ureteral calculus became impacted in the low^er portion of the 
ureter subsequent to an unsuccessful attempt to remove it by manipulation 
of a catheter through the cystoscope Intermittent fever and prostration 
necessitated immediate relief of the obstruction The small size of the stone, 
its situation m the vesical portion of the ureter (the most difficult site for 
suigical removal of a small stone) indicated the advisability of draining the 
kidney This was successfully accomplished by temporary drainage of the 
renal pelvis, the patient’s fever subsided, his general condition improved, 
and wdien the toxiemia had disappeared, the stone w’-as successfully removed 
by catheter 

When renal parench3una is involved to the extent that cortical abscesses 
have formed, nephrectomy may be necessary, even hfe-saving, especially if 
there is evidence of the presence of bacteraemia In the absence of systemic 
infection, provided sufficient renal parenchyma remains, one is impressed with 
the satisfactory restoration of renal function and the subsidence of infection 
wdiich occurs following removal of obstructing renal calculi and complete 
drainage of the kidney by temporary nephrostomy Such methods have been 
of great value in the treatment of multiple, renal, bilateral calculi which 
produce infected hydronephroses, as illustrated in the followung case 

Both ktdnejs of a woman, aged thirti-nine jears, w'cre obstructed bj' multiple 
calculi to the extent of causing infection in the ludronephrotic sac, and fever of 104” F 
Marked tenderness to pressure was noted about and over the right kidney and infection 
to the perirenal tissues was extensne Right pclviohthotoniv was done, with renioial of 
se\en stones, the largest of which was 4 5 centimetres in diameter The cortex was 
infected, and creann, purulent urine spurted out under great pressure when the peUis 
was opened Two months later, a similar procedure was earned out on the left kidnei 
The nephrostomj catheters were remoied and the patient recoiered satisfactonlj In 
spite of the feier and the apparent disturbance of renal function prior to operation, the 
patient did not appear to be toxic, and the blood urea was within normal limits Such 
factors in these cases must be of considerable prognostic significance 

In one case in which the obstruction was due to two stones in the right ureter, 
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multiple small cortical abscesses were present in the kidney without producing evidence of 
E\stemic infection After remo\al of the stones and drainage of the kidney by allowing 
the incision in the ureter to remain open temporarilj , function of the kidney was restored 
to the extent that two veeks later the incision had healed and the kidney was outlined 
and excreting a moderate amount of skiodan In other words, a badly infected kidney 
containing cortical abscesses usually should be removed, particularly if systemic infection 
IS apparent, proiided the condition of the other kidney is adequate to carry on renal 
function One is tempted to preserve such a kidney when systemic infection is not 
present, especially if the condition of the opposite kidney is uncertain 

The Effect of Uietoal or Renal Ohstiuctwn on the Sohtaiy Kidney — 
A normally functioning kidney wnll maintain adec^uate function even in the 
presence of complete obstruction of the other kidney Any evidence of renal 
insufficiency in a case in which obstruction of but one kidney is apparent indi- 
cates that the function of the other kidney probably is not adequate, and hence 
every effort must be directed to relieve urinar}’^ obstruction without sacrific- 
ing the obstructed kidney Hence, when m doubt, perform nephrostomy 
rather than nephrectomy 

I observed noteworth}' exceptions to this rule in a case of perirenal accumulation of 
urine following the rupture of a hydronephrotic kidney, the parenchyma of which had 
become infected The clinical picture w’as that of peritonitis, except for extreme tender- 
ness on pressure o\er the left kidnej The concentration of urea of i8o milligrams m 
each 100 cubic centimetres of blood w'as apparently due to the intestinal stasis secondary 
to the retroperitoneal infection, or to protein destruction (the amount of urea w'as greater 
than normal, 117 grams passed in the urine each twenty-four hours) Following 
nephrectomj and drainage, the patient continued to improve, and he recovered completely, 
which would not have been the case had function of the opposite kidney been inadequate 

Another important exception occurs in cases in which a stone or stones in 
one kidney may interfere temporarily with its function so that an acutely ob- 
structing lesion of the opposite kidney or ureter may be accompanied by 
anuria, yet after the removal of the stones function of both kidneys returns 

In one case, that of a woman, a large stone suddenly obstructed the right ureter and 
the patient became anunc Rontgenograms disclosed this stone, and tw'o stones in the 
left kidney Anuria had been present for twenty-four hours prior to examination The 
concentration of urea w'as eighty-four milligrams in each 100 cubic centimetres of blood, 
pus and blood were found in the urine A catheter was inserted up the right ureter past 
the stone, which temporarily relieved the obstruction of the right kidney An intravenous 
urogram disclosed right hydronephrosis with stone in the right ureter The left renal 
pelvis or ureter was not visualized Stones occluded the left renal ureteropelvic juncture 
Right ureterolithotomy wms performed October 6, 1932, and approximately a month later, 
left pelviohthotomy Two stones were removed, one 35 by 25 centimetres and the 
other 2 5 by I 5 centimetres, from the left kidney, the renal parenchyma of which appeared 
to be reasonably normal An uneventful convalescence followed November 24, 1932, 
the blood urea was normal An intravenous urogram disclosed dilatation of the right 
pelvis and caljx, graded 3, and dilatation of the left pelvis and calices, graded i In 
commenting on the urogram, Braasch stated “Remarkable restoration of function of 
e t kidney following pelviohthotomy ’’ This would lead to the assumption that a stone 
or stones in a kidnej may temporarily interfere with its function without permanent 
injurj of the parenchjma of the kidney, and the kidney itself might be said to be resting 
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Peunephutic Abscess — Irregular fever, tenderness and induration in the 
perirenal area, leucocytosis, i ontgenological evidence of scoliosis, and oblitera- 
tion of the outline of the ileopsoas muscle on the tender side, is the clinical 
syndrome indicating perinephritic abscess, and exploration of the perirenal 
region is indicated I can recall scarcely a case in which exploration on such 
evidence did not reveal abscess Secondary nephrectomy is seldom necessary 
in such cases When to perform nephrectomy can be determined by observ- 
ing the degree of infection and function by cystoscopy or urography prior to 
or following drainage of the abscess There is always the slight possibility 
that an abscess about the left kidney may be due to retroperitoneal extension 
of an infected carcinomatous growth of the descending colon I have 
operated m two such cases, in both of which a diagnosis was made on 
microscopical examination of the removed tissue but only after secondary 
exploration of the persisting sinus 

Inbaienal Hmnoi Aiage — In general, although intrapelvic renal haemor- 
rhage occurs when tumors are present in the kidney, it is seldom if ever 
necessary to perform emergency nephrectomy because of sudden serious 
haemorrhage due to such a cause There may be serious bleeding from 
the kidney or ureter subsequent to operation on the renal parenchyma, such 
as nephrolithotomy, and in rare instances following pelviobthotoiny or ure- 
terolithotomy 

Such a complication occurred m one of mj cases following simple pelviolithotomy, and 
secondary nephrectomy was necessarj , the kidney contained multiple renal infarcts In 
another case serious bleeding followed removal of a gauze pack, inserted into the renal 
substance around a large de Pezzar catheter to control bleeding from a large opening 
made in the parenchyma of the kidney to remove an egg-shaped stone measuring five 
by four centimetres The bleeding was successfully controlled b> mattress sutures in the 
renal parenchjma In a case m which I removed a verj large stone from the lower 
third of the right ureter, there was rather serious bleeding from it into the bladder 
Evacuation of blood-clots in the bladder through a cystoscope had no effect on the 
bleeding The bladder was opened, and a No 14 urethral catheter w'as passed up the 
ureter At a point above the approximate area from w'hich the ureter had been incised 
for the remo\al of the stone, considerable turbid urine w’as encountered The obstruction 
caused bj the blood-clots in the low-er part of the ureter, distal to the ureterolithotoni> 
incision, was relieved, and bleeding from the ureter ceased spontaneously within a few 
hours 

In the case of a patient, aged SIxt^-four years, from whom I removed a large, 
solitarj, renal c\st, bleeding into the renal pehis was continuous and necessitated 
nephrectomj se\en dajs later Although healing was excellent at the site of the resec- 
tion, large sclerotic branches of the renal artcrj w'ere found and appareiith exphined 
the cause for bleeding, the corollar^ of which would seem to be that plastic operation on 
the renal parcnch} ma of an elderlj patient w'lth arteriosclerosis maj not be successful 

Another condition in which intrarenal hiemorrliage may occur and neces- 
sitate immediate surgical interference is polycystic kidneys in wdiich massne 
hasmorrhage maj occur into the C}sts either spontaneously or the result of 
trauma to the kidnej In such cases, nephrectomy' may be advisable if the 
function of the opposite kidney is adequate, if not, the operation described 
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by Rovsing of puncture collapse of the cysts or enucleation is surprisingly 

successful in prolonging life in many cases 

In a group of eighty-three cases m which operation was performed at 
The Mayo Clinic because of symptoms developing fiom polycystic kidneys, 
nephrectomy was carried out m thirty-one, usually because of severe infec- 
tion The Rovsing operation or excision of some of the cysts was per- 
formed in twenty-nine cases, wuth an exceedingly low^ mortality rate and 
wMth surprisingly long periods of life m many cases The most important 
factor in the determination of the choice of the Rovsing operation or 
nephrectomy, as one w'ould expect, depends on the function and degree of 
infection in the kidney operated on, but especially on the ability of the re- 
maining kidney to carry on adequate renal function 

In]wy to the Kidney Piodiicing Intraienal and Perirenal Hceinoirhage — 

I shall refer only briefly to the indications for emergency surgical procedures 
in the treatment of the contused or fractured kidney In general, it can be 
said, how^ever, that many contused kidneys heal spontaneously Rupture or 
tearing of the renal vessels necessitates immediate nephrectomy and tearing 
of the renal pelvis necessitates perirenal drainage Intravenous urography 
has been of great aid in localizing the point of fracture As a rule, w'hen the 
condition of the patient indicates accumulation or extravasation of either 
blood or urine about the kidney, or continuous bleeding into tbe urinary . 
tract, producing general symptoms of progressive, depleting haemorrhage, 
surgical exploration of the kidney should be carried out 

Sitmmaiy — Emergency operations on the kidneys and ureters are usually 
performed because of obstructing lesions interfering with the adequate pas- 
sage of urine The association of renal infections wnth obstruction produces 
symptoms characteristic of toxaemia, the result of pyelovenous backflow or 
absorption of toxins and bacteria from severe cortical infections, usually 
with abscesses 

Striking examples of the restoration of renal function after the removal 
of renal and ureteral calculi and complete drainage of the kidney by tempo- 
rary nephrostomy are convincing arguments in favor of such conservative 
methods of caring for such lesions, rather than treatment by nephrectomy 
This IS true in most cases even when there is considerable infection wuthm 
the renal pelvis (infected hydronephrotic sac) and occasionally within the 
renal parenchyma How^ever, if the kidney is producing general evidence of 
se\ere infection and toxaemia, and the opposite kidney is normal, immediate 
removal of the kidney is usually essential to the recovery of the patient 
One normally functioning kidney will maintain adequate renal function 
m the presence of complete obstruction of the other kidney Hence, any 
evidence of renal insufficiency in such cases indicates that the function of the 
other kidney is not adequate There are a few exceptions to the rule, but 

uhen in doubt nephrostomy rather than nephrectomy is the advisable 
procedure 
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Pennephritic abscess is characterized by a typical clinical picture consist- 
ing of pain m either renal area, fever, leucocytosis, tenderness to pressure, 
and in most cases by scoliosis with obliteration of the line of the ileopsoas 
muscle on Rontgen examination Surgical exploration of the perirenal region 
m such cases is always advisable 

Intrarenal haemorrhage requiring emergency surgical procedures is of in- 
frequent occurrence, but may occur in cases of traumatic fracture of the kid- 
ney or its vessels, or rarely following operations on the kidney 

Discussion — Dr William F Braasch (b> invitation) (Rochester, Minn) noted 
that adequate drainage can frequentlj' be established by means of the ureteral catheter 
Furthermore, nephrostomj or pyelostomy will give the desired drainage With acute 
cortical infection, however, neither catheter drainage nor nephrostomy vill correct the 
condition and immediate nephrectom} is advisable If on exploration of the kidne} main 
small abscesses are found scattered over the entire kidnej, the question maj veil be 
asked, if the other kidney is similarlj affected would nephrectom} be advisable^ 

The clinical diagnosis of cortical infection maj be difficult Often the e\idence of 
toxaemia is the best guide The patient has a toxic appearance and will complain of 
headache and stupor There may be no localized tenderness or pain m the region of the 
affected kidney A blood culture maj be of considerable aid, but often one does not want 
to wait twenty-four hours for the report He had frequentlj seen blood cultures that 
were quite unsatisfactorj'^ In some cases the report would suggest the possibilitj of 
contamination and it w'ould be necessarj to wait another twentj -four hours He had also 
observed negative blood cultures w'here he knew there was a s\stemic infection 

In cases of doubt it w’ould be conservative surgerj to take the kidney out in order 
to prevent the possibility of secondary infection Ma the blood-stream going to the 
other kidney 

This course would be preferable to waiting until the other kidnej' becomes involved 
as shown by increase in blood urea and death On autopsy cortical infection is usuallv 
found in the other kidney, which often would not have occurred if the prinianlj infected 
kidiiej had been removed earlier 

Another phase which both Doctor Walters and Doctor Beer brought up is that thev 
have demonstrated how dependent we are these dajs upon intravenous or cxcretorj 
urographj The general surgeon has been very slow in adopting this most valuable 
adjunct in the diagnosis of renal conditions, probably for various reasons One reason 
IS that he apparent!} felt it was within the exclusive province of the urologist The 
speaker did not think it is at all Intravenous urographj is a method of general diagnosis 
and should be cmploved more generally, and undoubtedlj will be in the future The 
oiilj difficultv IS the matter of interpretation With increasing faniiharitj with interpreta- 
tion of the intravenous urogram, the method will be emploved m routine differential 
diagnosis of abdominal disease !More and more diagnoses are being made by the countrj 
practitioner bv means of this invaluable method 

There are, however, some complications involved in its universal use There are 
nianj difficulties in the waj of accurate interpretation It will also be found that data 
given bj the cvstoscope will often be necessarj Among the difficulties in interpretation 
IS the absence of visualization caused bv reflex inhibition of excretion, which was cnipha- 
sized bv Doctor Walters and Doctor Beer In some cases with renal stone it is curious 
to sec how the kidnev will show absolufelj no visualization in the excrctorj urogram, 
while the other kidnev is clcarlv visualized On surgical exploration the kidnej involved 
IS often found to be normal It is difficult to explain this on phjsiological grounds, but 
It is apparciitiv the result of temporarv inhibition of excretion or the result of irritation 
from the calculus 
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The method has proven to be of great value in our evaluation of post-operative 
results He would give warning, however, that one should not expect too much from 
intravenous urograms made within a week or ten days after operation on the kidneys 
A reflex inhibition of excretion often persists for several weeks If taken in two weeks 
or a month later most interesting data are often available, which could be acquired 
in no other way 

Intravenous or excretory urography will be of greatest value to the surgeon m the 
interpretation of X-raj shadows, in determining the position of the stone in the kidney, 
and in ascertaining the function of both kidnej-^s Next in importance will be its aid in 
the demonstration and visualization of stasis In those two things it will be unques- 
tionably of great value to the general man It will also be of great value with injuries 
to the kidney We have been able to determine not alone rupture of the kidney but also 
its degree, from the evidence of extravasation of urine into the surrounding tissues 
Rupture of the bladder is much better demonstrated by means of the intravenous cysto- 
gram than m any other way In this way the danger of ascending infection from 
catheterization is obviated 

Doctor Beer said, in closing, members of this society are doing kidney surgery 
Doctor Walters and Doctor Braasch have just called attention to a possible pitfall which 
would mislead the uninitiated to take out a kidney which is obstructed by a stone in the 
ureter It has been known for years that a stone m the ureter may inhibit such kidneys 
A catheter passed up to the stone may fail to collect a urinary specimen and one would 
have the impression that the kidnej was definitely not functioning As a matter of fact, 
an intravenous urogram in many of these cases may show that there is no function The 
general surgeon might, not knowing this pitfall, cut down on the kidney to inspect it 
and perhaps remove it 

He thought the rational thing to do in these cases of so-called “resting kidney,” or 
“hibernating kidney” is to take out the obstructing stone He did not believe they are 
either resting or hibernating, but are secreting all the time though one cannot collect 
a specimen He had made use of intravenous indigo on the table m this case and 
passed the catheter up to the pelvis, through the ureterotomy incision, and obtained good 
indigo secretion while the patient was still under the anaesthesia In other words, the 
kidney was proved to be functioning well, though they were not able with their methods 
to collect specimens below the stone 

Every abdominal case that is not clear-cut should have a flat plate, an intravenous 
urogram, a gall-bladder series and then a gastro-mtestmal series so as to clear up the 

three tracts in the abdominal cavity with which one has to deal and which one has 
to treat 
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By David Cheever, M D 
OF Boston, Mass 

W HEN a source of light which for ages has illumined our steps is eclipsed 
by another celestial body, it is natural that we should feel disturbed, and even 
though the newcomer has a radiance of its own, that we should inquire 
whether we are better or worse off, and whether we might not have the 
benefit of both luminaries to make clear our perilous path That the anatomy 
of the medical curriculum has suffered a partial eclipse, and that its obscura- 
tion IS increasing are so evident that it is incumbent on those charged with 
the responsibilities of medical education, as are the Fellows of the American 
Suigical Association, to examine the situation and register their approval or 
disapproval of the change which is taking place 

If a text were needed to introduce this subject, it might- well be taken 
from Thomas Vicary, who m 1577 wiote or published the first book on 
anatomy m the English language Said Vicary “The Chirurgeon must 
knowe the Anatomie, for all authors write against those surgeons that work 
111 man’s body not knowing the Anatomie for they be likened to a blind 
man that cutteth in a vine tree, for he taketh away more or less than he 
ought to do ’’ Quaint and old-fashioned this sentiment sounds, yet most 
medical men, and their patients also, I fancy, would recognize in it a principle, 
fundamental and as immutable as anything can be m this changing world 
From the beginning of organized medical education until a period within 
the memory of living men, anatomy was not only the fundamental, but the 
sole laborator}'^ subject The study of form and structure must precede that 
of function, and both together must be antecedent to the study of perverted 
form and function — in other words, of pathological anatomy and physiology 
These elder daughters were long the chief support of Mother Medicine’s 
family, but she has been prolific, and many other offspring have been born, 
the end is not yet, and these newcomers are lusty youngsters who, like most 
self-confident adolescents, are not conspicuously aware of the rights of others, 
and are apt to crowd and jostle their elders as they seek their rightful places 
in the sun The two younger of the eldei trio, pathology and physiology, are 
still growing, the latter indeed with no evident slackening of pace, the eldest, 
however, is quite matured and though just as useful as ever m the family 
economy, is thought by some to be old-fashioned and out-of-date and is in 
danger of being neglected She has children of her own, by the way — first, 
histology and embryology, and then a flock of later arrivals such as compara- 
tive morphology, cytology and experimental embryology, all promising 
youngsters who are adding much to the family reputation, but wbo are 
necessaril}’- crowding the old home and claiming all of the famity income they 
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can get And unfortunately the eldest sister, anatomy, cannot be dispos- 
sessed because though neglected, she is perfectly certain to live just as long 
as Mother jMedicine herself 

No intelligent man even a jealous lover of anatomy, can deny that the 
newer sciences, as they crowd into a curriculum which has about reached its 
limit of accommodation either by extension of time or by a tabloid-like com- 
pression of substance, have in general established their claim to receive every 
reasonable consideration Anatomy, having once and for a long period com- 
prised the whole of the science underlying the art of medicine, finds itself of 
much less importance lelattvely, but is its value not just as great as ever 
inhinsically"-’ The student in the dissecting room enters upon a discipline of 
incalculable lalue, where not only the knowdedge gained is an end in itself 
but w^here the method used requires that he become an independent investi- 
gator, training both his senses and his faculties of observation and acquiring 
skill m the use of instruments Says Macalister “1 believe that training in 
careful dissections is still the best discipline,” if the student is “not willing 
to accept the wmrds of the text-book until he verifies them by comparison 
w ith the facts ” 

Who shall teach anatomy^ Formerly the chairs of Anatomy and of 
Surgery’- w’ere combined and held by the most conspicuous practitioner of the 
community, later the chairs became distinct although the Professor of 
Anatomy w’as usually still a man in active practice , finally, since the growth 
of the full-time principle in laboratory and even m clinical subjects, the 
anatomist in the most richly endowed schools has become a pure laboratory 
w orker, wnth no clinical contacts, and sometimes even wnthout the experience 
gained from a hospital interneship, if indeed he ever studied medicine at all ' 
His assistants of varying grades, depending on the ability of the school to 
pay full-time salaries, are likely to consist of one or several men preparing 
themselves for advancement in the same path trodden by their chief, and of 
a larger number of young men in active practice, who see in the part-time 
job as assistant m the dissecting room, ill-paid though it be, an opportunity 
w’orth taking for a year or tAvo, of brushing up their anatomy and trying 
themseNes out as teachers It is idle to pretend that as a rule the men who 
seek these minor posts are the equal of their fellows of former years, w’^hen 
the pick of the young men m a medical community who nursed high ambi- 
tions to excel in surgery competed for such positions and found in long- 
continued work in the dissecting room an experience which made them 
competent, safe, and daring in the performance of surgical operations, and 
was the surest way of attaining preferment alike in clinic, in practice, and m 
surgical teaching Any of us w’ho were educated in the “ ’nineties” need only 
to think of our instructors in anatomy to be reminded of the surgeons who 
became leaders in our communities 

Related to the question as to w’^ho shall teach anatomy, and how, is the 
query as to just Avhat anatomy shall be taught in the regular curriculum 
It IS the fashion to disparage systematic descriptive anatomy, and certainly 
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there is scarcely any subject m which it is more important for the teacher 
to have a knowledge of the values and perspectives, the lights and shades, of 
his subject It is dangerous, however, to assume that anything in gross 
anatomy is unimportant, for the development of surgical therapeusis shows 
a constant trend toward appropriation of new fields where an accurate ana- 
tomical knowledge is indispensable An obvious example is furnished by the 
sympathetic and parasympathetic nervous systems largely neglected in our 
day because their function was ill-understood and the relief by surgical 
measures of their dysfunction was not attempted, but now the subject of an 
enormous literature and of numerous operative procedures Another exam- 
ple IS the skeletal muscular system — ^we will all agiee that a meticulous 
knowledge of the exact origin and insertion of each of the 500-odd skeletal 
muscles is unnecessary, but we must also own that a good working knowl- 
edge IS essential in the diagnosis and treatment of fractures and in the muscle 
and tendon transplantations so skilfully used by orthopaedists for the relief 
of paralyses and contractures Still another instance is the accurate and 
comprehensive knowledge of morphological osteology and of visceral topog- 
raphy which is needed by the radiologist for the interpretation of films The 
internist who makes lumbar, cistern, and sinus punctures, performs para- 
centesis on pleural, pericardial and abdominal cavities, does vein-puncture 
and intramuscular injections, needs much beside the accurate knowledge of 
visceral topography which has always been essential to him In fact, what- 
ever the relative importance of gross anatomy in the hierarchy of medical 
studies, it becomes steadily of greater intrinsic value with the advance of 
medical science 

There are arguments, or rather assertions, to the contrary We are all 
familiar with the sage who says that a surgeon can learn all the anatomy 
he needs on his patient — all he needs perhaps, might be rejoined, but not 
all the patient needs ' Maurice H Richardson, a former President, said before 
this Association in 1902 ‘T have heard a surgeon of large experience saj^ 
that a knowledge of anatomy is bad for the abdominal surgeon because it 
makes him timid, — it makes him bold' He can be bold and rapid if need 
be, when the man who despises anatomy could without disaster be neither ” 
It may be true, of course, that in this era of intense specialism, surgeons 
who prefer and find themselves able to confine their work to a topographicall) 
small anatomical field gain by intensive study and experience during post- 
graduate years, whatever knowledge of anatomy they require, unless indeed 
an unkind Fate introduces, as she may now and then, a complication requir- 
ing prompt action in an unfamiliar field The plea of the specialist, however, 
IS hardly justification for cutting down the required anatomy at the beginning 
of a student’s career' As well debar a youngster from learning to write 
because he may employ a stenographer when he is grown up ' 

Opportunities other than in first year descriptive anatomy are offered in 
many schools, as for example exercises in topographical anatomy, which differ 
from the descriptive ones only in method, and courses in surgical or applied 
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anatomy, ^^hIch are frequently offered, usually as electives or as voluntary 
extra work A course m applied anatomy, given preferably by an experi- 
enced surgeon, may constitute the most important and significant experience 
of a student in the whole field of anatomy Courses m operative surgery on 
the cada\er, given as they often were by surgeons and teachers of distinction, 
^\ere of the utmost -value m preparation for the surgery of the pre-Listerian 
era But ligations of vessels in continuity, amputations, incisions of abscesses 
and remo\als of the breast constitute the least important part of the surgery 
of today The cadaveric lack of bleeding, the absence of retractility and 
elasticity of the divided tissues — and the total absence m the cadaver of the 
conditions and difhculties -vvhich confront the surgeon when he invades the 
abdominal, thoracic, and cranial cavities impair seriously the usefulness of 
this discipline, which is afforded to much better advantage m the animal 
laborator}', or better still, in the apprenticeship under responsible supervision 
m a hospital mterneship 

The study of anatom}^ is proverbially dry, the necessity of memorizing 
a great number of names, relations, forms and other facts at a time when the 
student has only the vaguest idea of their significance leads to boredom and 
lack of interest If the systematic instruction is given by a professor w^ho 
has no clinical experience, who knows only from hearsay — if at all — and is 
not concerned with the reasons why anatomical facts are of importance to 
the practicing physician or surgeon, whose real interest and enthusiasm he 
m the field of comparative morpholog}>- or experimental embryology, it can 
scarcely be expected that the subject shall be presented in a stimulating, 
interesting and profitable manner It is unwarrantable to assume that junior 
instructors, teaching in sections, ill-paid and lacking in experience as teachers, 
will assure the entire class of receiving w^hat they ought to get from a senior 
member of the department 

The failure to teach the significance of gross anatomy instead of its bone- 
dr} facts IS well illustrated by some correspondence w’hich may be sum- 
marized from the files of the Axxals of Surgery In June, 1926, Dr 
Hermann Fischer, in discussing a paper by Dr Fordyce B St John on 
biliar}' fistula, called attention to the troublesome character of hsemorrhage 
from the c}'stic arter}’- and the difficulty of securing it He described an 
eftectue method of controlling it b}'- placing the left index finger m the 
loramen of "Winslow and hooking up the structures (including the hepatic 
arter} ) which run m the free edge of the gastrohepatic omentum He stated 
that he had not seen this simple method described m text-books This com- 
munication inspired a letter from Dr F H Parham, of New^ Orleans, which 
stated that m Surger}^, Gynecol og}"- and Obstetrics for September, 1925, 
would be found an article by Dr Duncan Parham describing in detail the 
-.ame procedure "which had accidentally occurred to him in a demonstration 
on a dog, and the feasibility of wffiich he further proved by animal experi- 
mentation Subsequently, m an instance where failure to secure an anomalous 
m -tic arteiy resulted m alarming haemorrhage, he had successfully extricated 

795 



DAVID CHEEVER 


the patient from a dangerous situation by the same expedient Doctor Par- 
ham further stated that a search of the literature failed to find any reference 
to such a mancEUvre 

Is not this a deplorable state of affairs ? Three highly competent surgeons 
had never been helped in their student and interne days to a realization of 
the practical significance of the course and relations of the cystic artery, to 
the end that the knowledge might be avadable m emergency Is it not almost 
the sole reason why a student should dissect, examine and study the relations 
of the cystic artery that he may understand its significance in lesions of the 
gall-bladder and ducts, and be able to avoid or discover it, or control acci- 
dental haemorrhage from it if wounded? 

It is interesting to inquire just who is teaching anatomy m our schools 
Examination of the latest announcements of fifteen institutions which would, 
by common consent, be ranked as leaders m medical education, shows that 
in the majority the teaching is under the direction of laboratory anatomists 
who hold no degree in medicine, or who if they do, have had little or no 
clinical experience In most instances the heads of the departments teach 
the branches of embryology or histology or both In two schools the teach- 
ing of gross anatomy is entirely in the hands of Doctors of Philosophy and 
Bachelors of Science, in four the preponderance of this element is very great, 
constituting approximately three-fifths or four-fifths of the teachers of pro- 
fessorial calibre It is relatively uncommon to find men in the higher grades 
who, if they have degrees in Medicine, have also important clinical experi- 
ence In one school are found three full professors in the fields of compara- 
tive anatomy, embryology, histology and cytology, not one of whom has ever 
seen a sick person since he graduated in Medicine , the gross anatomy is in 
charge of an Assistant- Professor — competent indeed, but so ill-paid that his 
time and energy must be largely devoted to earning his living by other means 
In one school there appears to be no requirement that the gross anatomy of 
the entire body be systematically taught, though an examination m the sub- 
ject must be passed In another school the dissection of the extremities 
IS optional, leading to the inference that its giaduates had better be excused 
from treating conditions other than those affecting the trunk, head and neck 
It is understood, of course that m almost all of these schools there is over- 
sight and quizzing in the dissecting room by young clinicians but it is only 
too certain that these men receive but pitiful compensation — so small that 
only the rare man can feel much obligation to or enthusiasm for his job 

No doubt it has become difficult to find able clinicians to teach anatomy, 
but one reason is not far to seek The gross anatomist, susceptible to neu- 
roses like any one else, has developed an inferiority complex It is not 
helpful to him to be told by a full-time (and fully paid') colleague in a 
younger and still adolescent pre-clinical department that anatomy is dead and 
unworthy of so prominent a place in the curriculum Harvey Cushing has 
said “More and more the pre-clinical chairs in most of our schools have 
come to be occupied by men whose scientific interests may be quite unrelated 
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to anything- that obviously has to do with Medicine, some of whom, indeed, 
confess to a feeling that by engaging in problems that have an evident bear- 
ing on the healing art they lose caste among their fellows ” It tends to 
create a sense of frustration m the morphological and clinical anatomist to 
learn from the pen of the Professor of Anatomy m one of our most con- 
spicuous and richly endowed schools that the subject of the former’s study 
and teaching is nothing but "fixed protoplasm,” that “human anatomy was in 
great danger of becoming nothing more than a handmaid to Medicine and 
Surgery” — and that "the days when the anatomist commanded the respect 
and confidence of his medical colleagues solely on the basis of his knowledge 
of static morphology, are rapidly disappearing ” Until enlightened by these 
pronouncements as to his true status, the anatomist had labored under the 
delusion that he was studjnng and interpreting the architecture and adapta- 
tion to function of the most marvellous of created beings , that m so doing 
he was laying with his students the very foundations of the science and art 
of healing which they were to practice , and that in proportion to his learn- 
ing and zeal and devotion to his work he deserved and received the respect 
of his fellows If the views above quoted, circulated by the most powerful of 
the Foundations in the field of education, repiesent truly current opinion and 
practice, it is difficult to escape the conviction that the young surgeon, eager 
to enter a profitable field of teaching, to make himself serviceable, to win 
esteem and the preferment justly due to meritorious service, would do well 
to hesitate before he commits himself to more than a year or two, if even 
that, of anatomical teaching He may ponder and believe the words of 
Richardson "Prolonged dissection on the cadaver is the only real preparation 
for operative surgery,” or the declaration of Cushing “I would say spend 
four years in three places — the dissecting room, the dead house and the 
clinic, these places represent the workshops of the three fundamental sub- 
jects from which all others have branches off, and yet they have come 
to be neglected”, — and yet again would hesitation on his part be prudent 
A phenomenon which obtrudes itself as an inevitable corollary of the 
eclipse of anatomy is the apotheosis of research Research practiced by the 
genius or even by the merely talented, yielding, as the Fates may ordain, its 
grains of gold for the fashioning of Truth, is indeed as nearly divine a work 
as human faculties can do, and deserves a place beside the gods But much 
masquerades as research which resembles it only in name Who will venture 
to say what proportion of the men who, attracted by the glamour and some- 
times false prestige attending research, enter upon it, are really qualified by 
training, by ability, by opportunity and by singleness of purpose to pursue it ^ 
Prevailing currents of thought among medical educators and executives are 
largely responsible for the belief among young men that whereas the high 
road to success formerly lay through the dissecting room and the dead-house, 
nou that route is out-moded and scarcely passable through disuse, and the 
new speedway is solely through the experimental laboratory Moreover, is 
It not irrational and stupid that the concept of research should be identified 
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solely with the laboratory ? Research is much more a state of mind than it is 
an oveit act The physician who, by observation and correlation of the 
phenomena of disease and by sound reasoning draws inductions which he 
marshals and presents in class or forum or journal for the guidance of 
others — is he not engaged in research? The surgeon who, on the most 
precious of living subjects, applies the principles of manual therapeusis, modi- 
fying and adapting his procedures to fit the infinite variations of disease 
which he encounters, and records his observations and results for comparison 
and evaluation with others — is he not engaged in research? Edward Jenner, 
the general practitioner, observing facts and making inferences therefrom, 
made a research which protected mankind from the scourge which had peri- 
odically devastated it. Sir James McKenzie conducted the most veritable 
piece of research in studying, recording, classifying the symptoms and signs 
of patients with disordered action of the heart, and contributed a concept 
of Its pathological physiology which has been but confirmed by laboratory 
instruments of precision 

Is it unreasonable to declare that gross descriptive morphological anatomy 
IS worthy of being taught by a man of seniority and experience in teaching, 
of wide clinical experience, preferably in surgery, and of broad interests in 
the whole field of medicine, especially the fundamental sciences ? It is imma- 
terial whether he be head of the department — a matter which should depend 
on the relative qualities of leadership and executive ability of members of the 
staff He should have full professorial rank, befitting a teacher responsible 
for the instruction in a major fundamental subject His emolument should 
be, in theory, equal to that paid full-time teachers of equal rank, but in prac- 
tice, he may be able to carry on enough clinical work, perhaps only m the 
University Hospital, to permit some portion of his full professorial salary to 
be diverted to other uses But his prestige and salary should be such as to 
make it worth while for a first-class man to give first-class instruction in the 
most fundamental subject of the medical cuiiiculum Such a man, with his 
knowledge of physiolog)'’, pathology and pathological physiology, of clinical 
medicine and surgery, will quicken the dry facts of anatomy with life, and 
inspire students with a realization of the practical importance of what they 
are studying If time permits and a teacher is available to give supple- 
mentary lectures in a philosophical vein on the implications of human and 
comparative anatomy in the broadei field of biology, by all means let these be 
given Let the Medical School be permeated by the spirit of research, but 
let us have no research snobs — nor any others, for that matter, let us each 
respect the other’s fields , let us consider the research conducted in the clinic 
as praiseworthy and fruitful as that involving test tubes and kymographs 
and manipulations of ova to make monsters of embryonic batrachians, let 
us believe that the piime duty of a Medical School, as contrasted with a 
University or Foundation Biological Institute, is to prepare men to practice 
the art of preventing and healing disease, and let us consider that duty as 
outranked in dignity by no other on earth 
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DiscussioK— D r. Hubert A Po’iSTER (Raleigh, N C) agreed with all that 
Doctor Chee\er had said He had had some experience on examining boards and had 
made some obsenations He found that eien m the high-class medical schools, and the 
highest ones especialh the subject of anatomj is not onlv neglected but is ill taught 
There is an intensue course in anatomi lasting five months, beginning in October and 
ending m February, on which the examination in some of the schools is held at the end 
of the second jear The students are put into the dissecting room in these ver} high- 
class institutions without ani instruction wdiate\er, no text-book, no diagrams, no 
explanations except a few dissecting tools which are guen to them and they are asked 
to dissect 

The student goes in, gets off the skin lerj well, but if he cuts the cutaneous nerve 
thev swear at him They do not, however, tell him where the cutaneous nerves are 

That mai be the right wa\ At the risk of being old-fashioned and of joining in 
Doctor Cheeier’s well-rounded criticism he finds the followung objections to it 

First there is an effort to make a research anatomist out of the freshman It 
cannot be done, and it ought not to be done One of the teachers in one of the high-class 
schools told him he did not care for a man to learn too much anatomj because he didn’t 
think eieri freshman was going to be a surgeon To that the repb w'as that it is 
equal!} important for the medical man to know his anatomy because the surgeon has the 
opportumt} of going m and finding out But regional anatom} , and e\ en minute anatomy 
if known bi the clinicians will make them better diagnosticians 

“But” said he, ‘T insist the best wa} for the student to learn his anatomy is in the 
third 1 ear at the post-mortem table ” To that there is no reply 

He was not one of those who beheie that the surgical anatomist is ahvays the best 
surgeon but he thought the anatomical surgeon is always the best t}pe of operator 

If we stress the anatomical surgeon we are showing only what the ideal type of 
surgeon should be 

In hts experience on examining boards, he had found that the lowest marks all over 
the countr} made m anatom} , both the practical and the wmitten examinations, are made 
b} the highest tipe of student graduating from the highest type of class A schools 
A.natomi should be taught b} anatomists and not by embr} ologists or simply scientific 
research workers 

Dr Arthur Devx Be\ax (Chicago, 111) had taught anatomy for about fifteen 
}ears He belonged to the Association of American Anatomists Graduall}, as medical 
education in this countr\ was reorganized, the chairs of anatom} passed into the hands 
of embr} ologists and biologists and men who w’ere devoting their entire time to research 
m anatom} Most of these w ere, of course, excellent teachers, but gradually the old-time 
gross anatomist who made anatomy the stepping-stone of clinical wmrk passed out 

At the Johns Hopkins Unuersit} ^lall was a great embr}ologist Mall’s interest in 
anatom} was in anatomical research and his conception of gross anatomy was to give 
the student a cadaier and a book and let him work out his owm salvation The anatom} 
which the student and the medical man need in their clinical w'ork cannot be acquired 
m tins way The student must be taught the kind of anatomy that he must know in his 

clinical work and the teaching of anatom} should be carried through the entire medical 
course 

He had frequentl} asked medical students of his owm, in discussing a problem m 
which anatom} was \ery fundamental, “When did }ou look m an anatomy last^” The 
answer often was, T finished anatomy last }ear or two }ears ago” Of course, that is the 
wrong conception If Langenbeck did am great service — and he did a very great service 
he taught Billroth and the men who followed him that surger} was based upon anatom} 
and ph}siolog} and pathology Billroth earned that conception throughout his teaching, 
and the Langenbeck and Billroth school continue strong 
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He had in his surgical department always insisted upon carrying these fundamentals 
through the third and fourth jears He did not know just what position the teacher of 
surgical anatomy should occupy but he thought probably the best solution was to have 
applied anatomy taught b3’' the department of anatomy in the first and second years and 
the department of surgerj^ in the third and fourth McLeod brings up this same idea 
very well m his physiology and biochemistry as applied to medicine One should realize 
more and more the importance of showing the student the relationship of these funda- 
mentals right from the beginning of their medical studies 

He agreed perfectly with what Doctor Cheever said about research Laboratory 
research is not the only research He said we are all doing research work Clinical 
research is quite as important as laboratory research In some ways, it is the most 
important research that is done in medicine Certainly research on a man is no less 
scientific than research on the guinea-pig 
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THE THORACIC LIPOMAS* 

By George J Heuer, M D 

OF Neav York, N Y 

The subject of intiathoracic tumors has already become so large that it is 
difficult to deal with it in a short paper Just as we have, for some years past, 
found It necessary to devote ourselves to a single form of brain tumor in our 
papers and discussions, so now it seems desirable to discuss single forms of 
intrathoiacic tumors In previous papers I have assembled and discussed 
individual groups of intrathoracic tumors, such as the dermoid cysts, the 
chondiomas and chondi omyxomas, and the hour-glass tumors of the spine 
which involve the thorax In the present paper I wish to discuss the group of 
intrathoracic lipomas 

The incentive for this study is a remaikable case of intiathoracic lipoma 
referred to me by Dr James Alexander Miller 

The patient, an unmarried young woman, twenty-four years of age, was admitted 
to the Surgical Service of the New York Hospital, December 5, 1932, complaining of 
pain 111 the chest, shortness of breath, choking sensations and palpitation of the heart 
Her family history is unimportant Her past history, in view of the condition she pre- 
sented, seems remarkably free from illnesses of any sort Closely questioned, she failed 
to remember any definite symptoms referable to her chest before the onset of her present 
illness This occurred February li, 1932, with a sharp, stabbing pain in the left chest 
and back, intensified with each respiratory effort She developed marked difficulty in 
breathing and the following day was so ill that she was taken to the Cooper Hospital in 
Camden, New Jersey She arrived there in poor condition, ashen in color, and pro- 
foundly prostrated X-rays of the thorax were made which showed a diffuse shadow 
over the left thorax, and with the possibility in mind that the shadow might be due 
to fluid, her left thorax was repeatedly tapped but without obtaining fluid Two weeks 
later she was transferred to the Jefferson Hospital where a bronchoscopical examination 
was made The bronchoscopical examination (according to the patient) showed a nar- 
rowing of the left bronchus due to pressure upon it She returned to the Cooper Hos- 
pital where a left pneumothorax was induced Her chest was again tapped and again 
without result She went home and sometime thereafter caught a severe cold which 
intensified the thoracic pain and dyspnoea She recovered from this but her general 
condition gradually became worse In August, 1932, she had a bout of more severe 
illness, during which she was m bed with some fever, marked dyspnoea and tachycardia, 
and severe pain in her chest In November, 1932, the patient consulted Dr James 
Alexander Miller, who made a diagnosis of intrathoracic tumor and referred her to me 
admission the patient proved to be an intelligent, optimistic girl She did not 
' ^ appear ill, was of good color but evidently had lost some weight She was slightly 

> djspnoeic when she talked, and had a periodic hacking cough Physical examination 

otier than that of her chest was essentially negative There was no ascites, no sedema 
0 the extremities, and no clubbing of the fingers The thorax on inspection was mark- 

Read before the New York Academy of Medicine, April 7, 1933 
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edly asymmetrical There was a noticeable bulging of the left half of the thorax an- 
teriorly and some, although less, bulging of the left lateral and posterior thoracic wall 
The cardiac impulse could be seen displaced far to the right, and on palpation the 
apical impulse was m the fourth interspace, nine centimetres to the right of the mid- 
sternal line The respiratory movements were restricted over the entire left thorax On 
percussion there was dullness to absolute flatness over the entire left thorax, both ante- 
riorly and posteriorly On auscultation the breath sounds were diminished to absent over 
the left thorax The cardiac sounds were rather feeble but normal , the rate rapid, 
the rhythm normal 

The anteroposterior X-rays of the thorax show a diffuse, illy defined shadow almost 
completely filling the left thorax The heart is displaced far to the right, the apex 
almost reaching the right lateral thoracic wall The lateral X-ray films show that the 
shadow does not occupy the upper thorax anteriorly nor the lower thorax posteriorly 
(Figs I and 2) A minute examination of the shadow shows some features of impor- 



Fig I — Anteroposterior \ ray film of the 
thorax showing the extent of the shadow cast by 
the tumor and the displacement of the heart to the 
right 



Fig 2 — Lateral X ray film of the 
thorax showing the extent of the shadow 
cast b> the tumor 


tance m diagnosis Compared with the dense central portion of the shadow, the margins 
of the shadow suggest transparency unlike the shadow cast by a massive collection of 
fluid and unlike the shadow of other benign and malignant tumors In a clinic given 
before our medical students I pointed out that a lipoma would be the most likely tumor 
to cast a shadow such as this and suggested the diagnosis of mtrathoracic lipoma 

It seemed highly desirable to know the nature of this tumor, and I suggested to 
the patient that she allow me to explore it She readily consented and the operation 
was performed December 10, 1932 Under local anaesthesia with novocame, 8 centi- 
metres of the fifth nb o\er the lateral thoracic wall were resected The parietal pleura 
was stripped from the thoracic wall over a considerable distance Immediately beneath 
It there presented the exposed portion of the tumor with its grayish-white capsule Pal- 
pation of the tumor suggested a cystic growth A large aspirating needle was, therefore, 
inserted into the tumor and five cubic centimetres of a yellowish, sticky, mucoid fluid 
drawn into the s\rmge This, on microscopical examination, show'ed large quantities of 
fat droplets, fat cells and a few epithelioid cells Doctor Foot, our surgical pathologist, 
was of the opinion that the tumor was a lipoma To make the diagnosis more certain, 


802 


THE thoracic LIPOAIAS 


an incision fi%e centimetres long ^^as made through the capsule of the tumor The cap- 
sule at the place the incision was made was ^er3 thin, beneath it W'as a lajer of tissue 
one centimetre thick, which grossb resembled fat, and beneath this was a broken-down, 
greenish-> ellow m\xomatous material which could be readilj remo^ed without bleeding 
Material from these parts of the tumor was remo\ed for examination The exploration 
was then abandoned, and the wound closed without drainage There was no upset of 
am sort during the procedure 

The post-operati\e convalescence following this operation was uneventful The 
wound healed per primam The question arose whether am thing further might be at- 
tempted toward the removal of the tumor It was realized that the tumor was of enor- 
mous proportions, and that its enucleation in toto was quite impossible But it was 
thought, in view of the findings at exploration, that a large part of the degenerated 
mvxomatous material might be removed intracapsularlj , and I considered the wide 
exposure of the tumor through the resection of several ribs, the incision and suture of 
the capsule to the thoracic wall and the removal from within the capsule (in several 
stages if necessarv ) of the degenerated central portion of the tumor I finallj suggested 
this operation to the patient and again she readilv agreed 

This operation was to have been performed Januarj' 5, 1933, but was not carried 
into effect The patient was placed on the operating table and the infiltration of the 
field of operation with novocame was begun Before it was completed the patient com- 
plained of feeling queerlv', and I attempted to reassure her She failed to answer and I 
immediatelv stopped the infiltration of the operative field She made some unintelligible 
noises evidentlv attempts at speech, then went into a generalized convulsion All parts 
of her bodv were involved, the pupils vvere dilated and she became cv^anotic One con- 
vulsion succeeded another An intratracheal catheter was quicklv passed and artificial 
respiration begun The patient died at the end of a convulsive seizure The svmptoms 
leading to death vvere those described as pleural reflex or pleural eclampsia 

I shall not relate in detail the necropsj findings but confine mjself to those of great- 
est interest On opening the abdomen the most striking feature vv as the marked dow nw ard 
bulging of the entire left diaphragm and to a lesser degree the right The liver was 
pushed downward so that its edge was eight centimetres below the costal margin and 
the upper portion of the left lobe was flattened and almost concave, due to the pressure 
Irom above There was no free fluid in the abdominal cavitv 

On removing the anterior thoracic wall the entire thoracic cavitj seemed filled vvnth 
a large, smooth, rather v ellow ish, more or less spherical tumor mass The heart and 
lungs could not be seen In situ at its widest diameters the tumor measured twentj-five 
centimetres in its v'ertical and transverse diameters The greater part of it lav in the 
left thorax but posteriorlv it filled as well the lower portion of the right thorax There 
were few adhesions between it and the thoracic wall except at the site of the previous 
operation and when these had been divided the tumor easilv could be deliv'ered from the 
thoracic cavitv The tumor, the heart and the lungs vvere removed en masse and together 
weighed 565 kilograms (lal^ pounds) (Figs 3 and 4 ) 

Examination of the relationships to the heart and lungs show's that the tumor arose 
in the anterior mediastinum It measures twentv-five bv twentj'-five bj thirteen centi- 
metres in diameter, is fairlv firm but suggests fluctuation on palpation The capsule is 
smooth V ellow ish or gravish-white and vanes in thickness After hardening in formalin 
the tumor was sectioned, showing an outer capsular lajer, varving m thickness and 

made up of fattv tissue, and a central mass made up of degenerated mvxomatous mate- 
rial (Fig 5 ) 

The left lung was verv small, totallv collapsed and atelectatic and completelv flat- 
tened over the posterior upper margin of the tumor The right lung was considerablv 
encroached upon but was crepitant throughout The heart was small and atrophic 
The pericardium was thickened and showed a fine fibrinous pericarditis The posterior 
“Surface of the tumor was quite denselv adherent to the anterior pericardium 
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itl the previous operation as much novocaine was used without ill efifect, and that ail 
interval of twenty-six days elapsed between operations It was noted at autopsy that 
some of the cerebral vessels contained air emboli and the question was raised whether 
air embolism might not have caused the fatal outcome In regard to this there was no 
evidence at autopsy that either a vein or an artery m the thoracic wall was punctured 
during the infiltration of the tissues Moreover, the occurrence of air in the cerebral 
vessels at autopsy is not uncommon As Meagher suggests, if the skull cap is pulled 
off after the large vessels at the root of the neck have been divided, the increase in the 
intracranial space due to the removal of the skull cap will cause air to be sucked up 
into the cerebral vessels 

The Liteiatiue on Int)atJioiactc Lipoma — In the literature from 1783 
to the present time, I have found records of twenty-eight cases of thoracic 
lipoma, exclusive of those reported as lipomas of the pericardium The first 
case which I was able to find was reported by Fothergill in 1783, the second 
by Cruveilhier in 1856 In the forty-four-year period between 1856 and 1900, 
eleven cases are reported , in the period from 1900 to the present time, fifteen 
cases are recorded In twenty-six of the twenty-eight cases the original 
articles were available to me , m two cases the original articles were not found 
or were not available These are the cases of Auvray cited by Garre, and of 
Chian cited by Gussenbauer 

In reviewing these cases it becomes apparent that the thoracic lipomas 
may conveniently be divided into three groups, first, a group in which an 
mtrathoracic tumor is continuous with an extra-thoracic tumor giving rise 
to a growth with an hour-glass form , second, a group in which a mediastinal 
tumor extends into the neck , third, a group m which the tumor lies entirely 
within the thoracic cage I shall discuss the three groups in the order given 

(i) The Hota -Glass or Dumb-Bell Tumois — Of the twenty-eight cases 
of thoracic lipoma, nine belong to this group They are characterized by pos- 
sessing two masses connected by a constricted portion or isthmus The one 
mass lies within the thoracic cage, the other lies external to the bony thorax 
The constricted portion occupies a perforation in the thoracic wall, usually 
between the ribs A study of these nine cases shows that m size the external 
tnmoi varied from that of a walnut to that of a man’s head, the majority being 
fairly large tumors , and in position presented over the anterior thorax to the 
right or left of the sternum in five cases, and under the left breast, m the right 
axilla, over the lateral thoracic wall and over the back below the left scapula, 
each in one case The perforation in the thoracic wall occurred m an inter- 
costal space in all but one case and varied in size up to that of the diameter 
of “an egg ” The constricted portion of the tumor corresponded m size with 
that of the perforation m the thoracic wall The inti athoi acic poitwn of the 
tumor varied in size, as did the extrathoracic, the largest recorded specimen 
being about the size of an “infant’s head ” The patients harboring these 
tumors varied m age from one to fifty-six years Three of the patients were 
male children one year, fifteen months and twenty-two months of age respec- 
tively, one was a hoy eighteen years old, and four were adults over forty 
It IS to he noted that in the three children the external tumors were discovered 
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^^hen they ^^ere six months of age, an indication that the tumors may have 
been congenital 

The s} mptomatolog}^ of the hour-glass lipomas need only briefly be dis- 
cussed In all nine cases there u as a visible, palpable external tumor They 
had been discovered for from three months to three years before the patients , 
had come under the obsen^ation of the physician The subjective complaints 
as noted in the case histones are rather few and relatively slight In two 
cases the condition uas symptomless, m four pain was the chief complaint, 
and in tuo dyspnoea (m one with cianosis) was the most noticeable symptom 
On physical examination the external tumor is described as soft and fluctuant 
u ith a smooth or lobulated surface to which the overlying skm is not attached , 
and in three cases in addition it is noted that the tumor was fixed to the 
thoracic uall The physical findings with reference to the thorax are noted 
m only four cases , in two they are reported as normal and in two, dullness on 
percussion in the region of the external tumor and diminution in the breath 
sounds on auscultation are recorded X-ray reports are given m two cases , 
m one the chest was reported as normal, in the other it showed an intra- 
thoracic shadow Aspiration of the external tumor is recorded in three cases, 
in each with negative results A positive diagnosis of the true nature of the 
condition is recorded in onl} one case in wdiich the X-ray show’^ed a tumor 
shadow within the thorax The external tumor w^as correctly diagnosed in 
three cases but an intrathoracic extension of the tumor w^as apparently missed 
In one case the external sw^elling w^as diagnosed a cold abscess 

The treatment m all of these hour-glass lipomas w^as surgical and consisted 
in the attempt to remove the tumors In the dissection of the external tumor 
It w as found that the narrow^ed isthmus of the tumor perforated the thoracic 
w all , in the second intercostal space in twm cases, in the third intercostal 
space in two, and in the fourth, sixth and seventh intercostal spaces each in 
one case In one case the exact intercostal space is not noted In one case the 
tumor perforated the sternum In six cases both the external and internal 
tumors were removed , in three the external tumor alone was removed Fol- 
low mg operation five cases recovered and w^ere cured , four died and came to 
autopsy An analysis of the deaths shows that all resulted from infection 
presumably due to faulty surgical technic The deaths occurred in the years 
1856. 1875, 1876 and 1889, before aseptic technic had been developed The 
three cases in w hich onl} the external tumor w'-as removed all died of infection 

The Origin and Development of the Hour-Glass Lipomas — Perhaps 
the most interesting feature of the hour-glass lipomas and similar tumors is 
the consideration of their origin and development The views expressed in 
the literature are many and varied I shall omit the earlier discussions of 
^ irchow , Billroth, Cohnheim and others regarding the origin of deep-seated 
lipomas in general and the later discussions as to whether these tumors are 
true tumors or the result of the hjpertrophy of local collections of fat Two 
Mews de\ eloped as to their origin and direction of growth According to one 
1 lew the} hai e their origin m the mediastinum or in the subpleural space and 
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force their way through the intercostal space, according to the other they aiise 
outside the thoracic wall, penetrate the intercostal space, and extend into the 
mediastinal or subpleural space Rokitansky assumed that they arose outside 
the thoracic cavity and penetiated the thoracic wall, and Czerny after a 
study of his case was of the same opinion Harms believed that they origi- 
nated in the musculature outside the thoracic wall and penetrate it, basing his 
opinion on the mistaken information that lipomas do not occur as intrathoracic 
tumors only Gussenbauer on the other hand thought that the tumor in his 
case originated in the subpleuial space and penetrated the thoracic wall ex- 
ternally, basing his belief on the finding that the external portion of the tumor 
was covered by the endothoracic fascia Gamier thought that the tumor in 
his case arose in the anterior mediastinum and, in expanding, extruded through 
a defect in the sternum Beyers found it difficult to say whether the tumor 
in his case originated in the extrapleural or extrapericardial fat or in the loose 
areolar tissue which fills the anterior mediastinum He questioned whether 
it was possible for a soft tumor like a lipoma to penetrate the thoracic wall 
through an extremely narrow interchondral space occupied by the intercostal 
muscles and intercostal membrane and strengthened by slips of the triangularis 
sterni muscles He believed that possibly the increase in size and vigor of the 
heart may have assisted m its extrusion, but thought that in its growth the 
tumor would be more likely to take a direction of lesser resistance into either 
pleural cavity Yates and Lyddane also questioned the probability of a tumor, 
originating internally, penetrating the thoracic wall, but expressed the possi- 
bility that the pressure exerted by the heait’s action and the lungs during 
inspiration may be sufficient to force a part of the tumor through a con- 
genitally weak spot in an intercostal space 

Coenen, in 1927, expressed another view which, to me, seems to explain 
these tumors better than those just mentioned He conceives of these tumors 
as congenital, appearing early, before the bony structures of the thorax have 
fully developed In the development of the thoracic cage the tumor, playing 
a passive role, is impinged upon and constricted with the formation of an 
extra- and intrathoracic tumor A study of the nine cases of hour-glass lipoma 
shows that three were first discovered in infants six months of age — an indi- 
cation, certainly, that in these cases the tumor was congenital With possibly 
one exception, the intrathoracic portion of the tumor lay m the mediastinum, 
a favorite site for congenital tumors (dermoid cysts, teratomas, etc ) Moie- 
over, analogous tumors are found in other parts of the body In a previous 
paper on the hour-glass tumors of the spine, I pointed out that the characteris- 
tic of these tumors is that they possess an hour-glass shape, the constricted 
portion of which occupies an intervertebral foramen, the one enlarged portion 
occupies the spinal canal, while the other enlargement lies in the tissues of the 
neck, the mediastinum, etc , depending upon the level of the growth These 
tumors are chiefly the neurinomas, neurofibromas and fibromas , one is a 
lipoma In this paper I called attention also to certain fibrohpomas of the 
spine associated with spina bifida occulta which present similar characteristics , 
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to certainly similarly shaped dermoid cysts of the head , to the rather rare 
upper epigastric hernije which apparently perforate the xiphoid , and to the 
persistent thyroglossal ducts which apparently perforate the hyoid bone In 
these various conditions somewhat similar factors as regards the growth and 
shape of the tumors must obtain It seems doubtful that a soft tumor like a 
lipoma arising either within or without the thoracic cage would perforate the 
rigid wall of the thorax rather than grow locally within or without the thorax , 
or that a fibrolipoma of the spine would force its way through vertebral laminse 
rather than grow v ithin the spinal canal or m the muscles of the back Would 
It not appear more logical, for example, in the latter case, to assume that the 
failure of the lammas to fuse was due to the interposition of a pre-existing 
fibrolipoma, rather than that a fibrolipoma just happened to occupy an unex- 
plained defect in the spine ^ 

(2) The Superior Mediastinal Lipomas Piesenting at the Root of the 
Neck — There are only three cases of this sort reported The tumors ap- 
parent!) arise in the anterior superior mediastinum and extend upward pre- 
senting as visible palpable tumors at the root of the neck , either directly above 
the manubrium or to one side of the suprasternal notch In Graham’s case the 
tumor measured nine by five centimetres m diameter , in Beatson’s case it 
Mas about the size of an “orange”, in Lemon’s case it w^as larger than a 
“quart cup ” 

The patients harboring these tumors were men of forty-three, forty-five 
and forty-six years of age The tumors of the neck had been present for six 
months, eighteen months and five years before coming under observation 
The s}Tnptoms varied In Beatson’s case they w^ere inconspicuous or absent , 
in Graham’s case they consisted of pam m the neck, choking spells, dyspncea, 
cyanosis and hoarseness, in Lemon’s case, wLen first observed, of mild 
d}spncea and occasional hemoptysis but later, before death, of severe dys- 
pnoea, c}anosis and paroxysmal cough Except for the external tumor the 
physical examination in Graham’s and Beatson’s cases failed to show any 
notew orthy abnormal findings , in Lemon’s case it showed mediastinal dullness 
on the right, diminished excursion and distant breath sounds on the right, and 
displacement of the heart to the left The X-ray of the thorax in Graham’s 
case failed to shoM^ a mediastinal shadow , in Lemon’s case it showed a large, 
lobulated, mediastinal tumor extending into the right thoracic cavity Of the 
three cases Graham’s and Beatson’s M’^ere subjected to operation, and in both 
the tumor M'as successfully removed through a “collar” incision with the cure 
of the patients Lemon s case, notunthstanding a correct diagnosis, was 
treated by radiotherapy and died tu o years later 

(3) The Iiiti athoracic Lipomas — Exclusive of the case I have presented, 
there are sixteen cases reported in Mhich the tumor lies entirely Muthin the 
thorax The) are scattered through the literature from 1783 to the present 
time and are often incompletely reported Of the sixteen cases, ten and, 
probabl) eleven died, according to the case records, of other conditions Mith- 
oiit a diagnosis of an intrathoracic tumor having been made One died of 
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cerebral hasmorrhage, two of pneumonia, one of fracture of the femur, one of 
empyema, one of Bright’s disease and endocarditis, one of pericarditis, and one 
of angina pectoris In three the cause of death is not stated In the majority, 
certainly, the condition was not suspected until revealed by autopsy In only 
five cases, those of Sauerbruch, Leopold, Klemperer, Garre and Rutz, was a 
positive diagnosis of intrathoracic tumor made before operation or autopsy, 
but in none a diagnosis of intrathoracic lipoma In size the tumors greatly 
varied Chian’s case presented a tumor the size of a “walnut” , Leopold’s an 
enormous tumor largely filling the thoiax and weighing seventeen and one- 
half pounds Of the eleven cases in which the size of the tumor is stated, 
three were fairly small (not larger than a “goose egg”), and eight were quite 
large That some of them should not have caused more outspoken symptoms 
during life seems remaikable Ihe patients presenting these tumors included 
twelve men and four women who varied in age between twenty-eight and 
sixty-five years In only five cases is the duration of symptoms clearly stated , 
one patient had dyspnoea for twenty years , two for twelve years , one for two 
years , one for one month The symptomatology as detailed in the case 
reports is very much confused In three cases the tumors were of such size 
that in all likelihood they failed to provoke symptoms during life In two 
cases the symptoms and physical signs were those of an acute pneumonia and 
quite overshadowed symptoms of tumor if such were present In one case 
the symptoms and physical signs were those of empyema, and in one the 
symptoms were those of angina pectoris One case presented the symp- 
toms of dyspnoea, cyanosis and fever and died of pericarditis In one 
case the symptoms, if any, are not detailed In only six cases are symptoms 
and physical signs recorded which may be attributed to the intrathoracic 
lipoma , and in these the symptoms and physical signs were those common to 
intrathoracic tumors generally, i e , pain in the chest, cough, a var3nng degree 
of dyspnoea and cyanosis and cardiac irregularity In three cases it is evident 
that the symptoms of an intrathoracic tumor were present for twelve to twenty 
years although not severe enough to warrant medical attention Leopold’s 
case before death developed an astonishing degree of dyspnoea and cyanosis 
in addition to ascites and oedema of the abdominal wall, genitalia and lower 
extremities X-ray examinations are definitely recorded in only four cases, 
those of Sauerbruch, Garre, Klemperer, and Yates, and showed a shadow in 
the thorax The cases of Sauerbruch, Klemperer, and Garre were uncom- 
plicated and a diagnosis of intrathoracic tumor was made , that of Yates was 
complicated by an acute pneumonia which undoubtedly confused the picture 
Altogether the intrathoracic lipomas have, thus far, been a confusing group 
from the standpoint of diagnosis, and, as noted, a diagnosis of tumor was 
made in only five cases and in none a correct diagnosis of intrathoracic lipoma 
Of the sixteen cases, thirteen died untreated with respect to the tumor, 
three were subjected to surgical operation (cases of Sauerbruch, Garre and 
Rutz) In the latter three cases the tumor was completely removed with the 
recovery and cure of the patients 
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The origin of these intrathoracic lipomas is indeed difficult to deteimme 
from the case reports , and having seen the autopsy on the case I have pre- 
sented, I can undei stand the difficulties pathologists have had m making 
accurate statements In the cases of Connei and Clark, the tumoi is stated 
to have been coveied by the diaphragmatic pleura, and m Clark’s case the base 
of the tumor was spread out between the muscle fibres of the diaphragm 
These two tumors are, therefoie, called diaphragmatic lipomas They might 
also be called subpleural lipomas In the cases of Sauerbiuch and Fitz, the 
tumors weie attached to the pericardium suggesting that they arose from the 
peiicardial fat Fitz, howevei, designates his case as one of congenital intia- 
pleural lipoma In the case of Chian the tumoi is stated to have lam between 
the costal pleura and the endothoracic fascia It is called, therefore, a sub- 
pleural lipoma In the eleven remaining cases the only statements refening to 
the origin of the tumoi lead me to believe that they aiose m the mediastinum , 
in the anterior mediastinum m nine cases and in the posterior mediastinum in 
two cases Surve3nng the entire senes of twenty-eight cases it will be seen 
that the thoracic lipomas thus fat reported are, with two possible exceptions, 
all mediastinal in origin or, at least, occupy the mediastinum , and there is evi- 
dence which suggests that man}' of them aie congenital 

Summary — A summary of the preceding pages may be given as follows 

(1) A study of the literature shows that twenty-eight cases of lipoma 
involving the thorax are recorded To this number I am adding a case, 
remarkable chiefly because of its size 

(2) The thoracic lipomas as leported may conveniently be desciibed m 
three groups, a group in which an intra- and extrathoi acic tumor is connected 
by a narrowed isthmus which occupies a perforation in the thoracic wall, a 
group in which a mediastinal tumor extends upward into the neck, and a 
group m which the tumor lies entirely within the thorax 

(3) Of the twelve cases falling into the fiist two groups (presenting 
external tumors) eleven were subjected to operation, and one died untreated 
of mediastinal compression symptoms Of the eleven cases operated upon, 
seven recovered after the complete removal of the tumor and weie cured, 
and four died The four deaths resulted from infection and occurred m a 
period before the development of aseptic surgery 

(4) Of the seventeen cases (including that heiein reported) 111 which the 
tumor was entirely inti athoi acic, in only six was a positive diagnosis of intra- 
thoracic tumoi made before operation or necropsy, m only one a positive 
diagnosis of intrathoi acic lipoma (my case, biopsy) In many of the cases the 
failure to diagnosticate tumor was 111 part due to the presence of complicating 
conditions which confused the clinical picture, in pait to the failure of X-ray 
examinations Of the seventeen cases, fourteen died untieated, and thiee 
weie subjected to operation The three cases subjected to operation recovered 
after the removal of the tumoi s, and were cured 

(5) The intrathoracic lipomas have in some instances developed into 

811 



GEORGE J HEUER 


tumors of great size The case of Leopold (seventeen and one-half pounds) is 
the largest intrathoracic tumor I have found recorded It is evident from the 
case histones that some of them may reach great proportions before gning 
rise to serious pressure S3fmptoms, and that some have grown very slovh 
Their origin is somew hat problematical Of twenty cases (exclusive of the 
hour-glass tumors) in which the tumor was entirely intrathoracic (seventeen), 
or presented at the root of the neck (three), the tumor apparently had its 
origin in the mediastinum in seventeen, and in the subpleural space in three 
Of the nine cases of hour-glass tumor, the intrathoracic part of the tumor 
occupied the mediastinum in eight, the subpleural space in one There is some 
evidence that the thoracic lipomas are congenital tumors , in the hour-glass 
variety, because of the early appearance of some of the recorded cases, the 
difficulty of otherwise explaining their form and direction of growth, and the 
analogy with other tumors in the bod}'^ , in the intrathoracic variet}’^ because of 
the hypoplasia of the lung and heart, especially well illustrated b}' the cases ot 
Fitz and me, and the evident duration of s)mptoms 

A summary of the cases reported in the literature follows 

Group I — Hom -Glass Tumors 

Case I — Cruveilhiek, J (Traite d’Anatomie pathol generahs, \o] in, p 315 
Balliere et fils, Pans, 1856 ) There are but few details of this case The author states 
that a patient presented a fattj tumor o\er the sternum which was operated upon. The 
surgeon found on surrounding the tumor that it ga%e off se\eral prolongations at the 
lateral border of the sternum which penetrated the thoracic w'all and connectea wntii an 
anterior mediastinal tumor The external tumor was remo\ed and the prolongation 
through the thoracic wall partially delnered bj traction on the external tumor The 
mediastinal tumor was not remoied The patient dei eloped a suppuratne inflammation 
in the anterior mediastinum and died 

Case II — Czerxy, J G (Wien Med Wchnschr , \ol xx^, p 166, 1S75 ) Tlie 
patient was a white male, eighteen jears of age, and a waiter bj occupation who com- 
plained of a tumor on his back, pain in the left axilla and djspncea He had always 
been well until three jears pre\ious to his appearance when he injured his back FuTiW- 
ing the injurj a tumor appeared on his back which has grown rapidlj Phjsical cx'm- 
ination showed a w ell-de% eloped man who presented below' the left scapula a tumoT e 
size of a “man’s head’’ Its surface was smooth, the skin o\er it not attached T 3 s. 
tumor was aspirated but no fluid obtained The pre-operatne diagnosis was hpoiii 
At operation the external tumor was surrounded and found to be continuous with a 
pedwle which perforated the se-venth intercostal space through an opening the size 01 a 
hen’s egg The intrathoracic portion of the tumor w'as freed wath the finger and rt- 
mo\ed in fragments, the combined fragments representing a tumor the size of a hst” 
Following operation the patient developed an infection and died the fourth post-operati\ e 
dai The autops^ showed an cedematous, blood} lung and a purulent pleuris} 

Case III — Vogt, Carl (Dissertation, Berlin, 1876 This case is also referred to 
in the literature as Kronlein’s or Langenbeck’s ) The patient was an infant, one jear 
old, who was brought to the clinic because of an apparentl} painless tumor o\er the 
right anterior thorax The tumor was first observed six months preMousb and had 
grown rapidl} On examination the child was slightl} undernourished The external 
tumor was large extending from just below the clavicle to the xiphoid and in breadth 
extending from two finger-breadths to the left of the sternum to the right axilla It 
measured nine centimetres long, three centimetres in height and 15 5 centimetres m cir- 
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cumference The skin over the tumor was freely movable, the tumor itself was soft 
and slightly lobulated There was dullness on percussion of the thorax about the tumor 
and faint breath sounds An X-ray was not taken At operation the external tumor was 
freed and found to narrow to a pedicle which perforated the third intercostal space one 
centimetre to the right of the sternum The external tumor only was removed and 
grossly and microscopically was diagnosed a lipoma On the fifth day after operation 
the patient developed a temperature of 104° F and the pulse rose to 200 Extreme 
dyspnma appeared and the patient died on the eighth post-operative day The condition 
was called erysipelas The autopsy showed a large mediastinal lipoma extending from the 
manubrium to the xiphoid and measuring eleven by ten by 8 5 centimetres in diameter 
The heart was dislocated to the left and posteriorly There was a purulent pleurisy and 
pneumonia 

Case IV— Plettner, GAL (Inaug Diss , Halle, 1889) The case was that 
of an elderly white woman who presented a tumor over the left thoracic wall Details 
regarding the patient are lacking At operation the external tumor narrowed to a 



Fig 6 — Gussenbauer's case showing exterml Fig 7 — Gussenlnuer’s case showing 

tumor presenting under the left breast and the the external portion of the tumor (o) , the 
incision used in its exposure intrathoracic portion of the tumor (6), the 

isthmus (c) 


pedicle which perforated the thoracic wall in the axilla between the fourth and the fifth 
ribs The external tumor only was removed and was diagnosed a lipoma Following 
the operation the patient developed an inflammation of the pedicle of the tumor and died 
At autopsy a “subpleural” lipoma was found continuous with the pedicle of the external 
tumor There was a septic pleurisy and pericarditis 

Case V — Gussenbauer, Carl (Arch f Kim Chir , vol xliii, p 322, 1892) A 
white woman, forty-two years of age, complained of cough and sw'elling under her left 
breast She w'as a healthy woman, the mother of four healthy children Examination 
show'ed a tumor under the upper part of the left breast which extended out into the 
axilla The tumor dislocated the breast forward, and was soft and elastic on palpation 
It W'as somewhat larger than a “man’s fist ” On percussion about the tumor there was 
dullness which extended to the cardiac dullness The heart and lungs appeared normal 
At operation a curved incision was made around the upper border of the breast (Figs 
bi 7 and 8) and the external tumor exposed It was covered by a delicate membrane 
or capsule which together with the pedicle of the tumor extended through the second 
intercostal space into the thorax The opening was enlarged by the resection of the 
turd costal cartilage, the intrathoracic tumor freed with the finger and withdrawn from 
t e chest The pleura w'as not injured The wound was drained After a rather stormy 
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three-weeks’ convalescence characterized by fever and the retention of blood-clots in 
the wound the patient completely recovered The tumor weighed 500 grams and was 
apparently covered by the endothoracic fascia It was this finding w'hich led Gussen- 
bauer to believe that the tumor originated in the subpleural space and extended outward 
through the intercostal space 

Case VI— Garnier, C, et Grosjean, L (Rev Med de Test, vol xxxv, p 654, 
1903 ) A white man, aged fifty-six, presented himself complaining of pain of three 
months’ duration in and about the sternum This pain called to his attention a small 
swelling over the sternum which had been sensitive to pressure The man otherwnse was 
perfectly well Excepting for pain there w'ere no symptoms referable to the tumor 
Examination showed a tumor the size of an “egg” situated over the xiphoid in the 
median line The skin was freely movable over it The tumor was soft, slightly fluc- 
tuant, and painful on palpation Aspiration of the tumor failed to reveal fluid The 
physical examination otherwise was negative At operation a lobulated tumor was 
found which extended, by means of a narrow pedicle through the sternum, into the 

anterior mediastinum The mediastinal por- 
tion of the tumor was delivered through this 
opening The patient made an uninterrupted 
recover3' The tumor w^as a lipoma 

Case VII — Harms, Claus (Zeitschr 
f Chir , vol xlvii, p 668, 1920 ) The case 
was that of a farmer, aged fifty-three, w’ho 
complained of a swelling over the right 
anterior thorax The swelling had been 
present two years, was increasing rather rap- 
idly in size and had caused considerable pain 
There were no other symptoms present On 
examination the tumor appeared to be the 
size of a “small apple,” lay to the right 
of the sternum at the level of the second rib, 

Fig 8 — Semi diagrammatic section of thorax r. n , . 1 c j ^ 

showing the relationship of the tumor in Gussen was soft, fluctuant and immovably fixed to 

bauer s case thoracic wall Physical examination 

otherwise was negative The X-ray failed to show a shadow in the chest The tumor 

was aspirated with negative results A diagnosis of subfascial lipoma or sarcoma was 

made At operation a lipoma was found lying largely under the major pectoral muscle 

having a pedicle as large as one’s thumb which extended into the mediastinum through an 

opening in the second intercostal space The mediastinal portion of the tumor was small 

and was shelled out without difficulty The patient made an uninterrupted recovery 

The tumor is called a subpleural lipoma 

Case VIII — Be\ers, C F (Lancet, London, vol 1, p 283, 1923) The patient 
was a male child, twenty-two months old, who came under observ^ation because of a 
swelling ov'er the anterior thoracic wall The tumor had been present for a j^ear and 
had been growing rapidh Examination showed a sturdy child, rather pale, but quite 
healthy, who presented a lobulated, fluctuant tumor, two inches in diameter, to the 
left of the sternum over the fifth, sixth and seventh costal cartilages The phjsical 
examination otherwise vv'as negative A diagnosis of cold abscess from a tuberculous 
rib was made At operation, an incision parallel to the sixth rib exposed a lipoma pos- 
sessing a pedicle which penetrated the thoracic wall in the 6th interspace The sixth and 
seventh costal cartilages were resected and the mediastinal tumor removed The tumor 
on removal presented a tjpical dumb-bell shape The patient made a satisfactory 
recoverv 

Case IX — Walzel, P (Arch f Klin Chir , vol clxx, p 112, 1932) A white 
male child, fifteen months of age, came under observation because of a tumor in the right 
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axilla His mother had first disco\ered the tumor six months previously and stated that 
It had grown rapidlj m size At first this tumor was without symptoms Later there 
de\ eloped djspnoea and slight cjanosis The child was under observation three months 
before being admitted to the hospital and during this period the tumor and the symptoms 
both increased Examination showed a tumor m the right axilla the size of a “man- 
darin” which was not adherent to the skin but was immovably fixed to the thoracic 
wall The physical examination of the chest is not reported The X-ray showed a large 
shadow in the right chest and a widening of the right third and fourth intercostal 
spaces Aspiration of the external tumor did not yield an) fluid A biopsy was done 
upon the external tumor and a diagnosis of Iipom)xoma w'as made At operation the 
external tumor was freed and as usual in these cases a narrow'ed pedicle was found 
which extended through the third intercostal space The external tumor w'as removed, 
after which sections of the third to the fifth ribs were resected The intrathoracic por- 
tion of the tumor was found to be adherent to the pleura and in its removal the pleura 
was torn The entire tumor, howe\er, was successful!) remo\ed The patient made 
an une\entful recover) The tumor after remo\al was of the typical hour-glass shape, 
the external portion weighing i6o grams, the internal 240 grams The pedicle w'as the 
thickness of a “thumb ” 

Grolp II — Autenoi Supenor Mcdtastmal Ltpoutas Piesciitiiig at the 

Root of the Neck 

C'^sE I — Bevtsox*, G T (Glasgow Med Jour, vol li, p 57, 1899) The patient, 
a white man fort)-fi\e )ears of age, came under observation because of a tumor of the 
neck which presented above the manubrium sterni The tumor had been present for five 
)ears, and during this period had grown steadih m size There are no comments to 
indicate that the tumor had caused an) noteworthy s)mptoms The ph)sical examination 
IS not recorded The tumor was diagnosed a C)st of the mediastinum At operation 
(collar incision) the tumor was found to be a lipoma, the size of an “orange,” vvhich 
extended downward into the mediastinum It was freed and delivered The patient re- 
covered Pathologicall) the tumor was diagnosed a lipoma, although Mr H E Qark 
thought It might contain elements connected with the tlnmus gland 

Case II — Lemox, W S (Med Clin N Amer , p 1247, January, 1925) The 
patient, a minister aged fort) -six, came to The Alayo Clinic complaining of d)spnoea, 
swelling of the neck, paroxvsms of coughing and hemoptysis His s)mptoms were of 
five vears’ duration, and a previous diagnosis of enlarged th)roid gland with pressure 
svmptoms had been made Examination showed an obese man with an evident supra- 
clavicular tumor mass five centimetres m diameter There was no bulging of the tho- 
racic wall and no signs of mediastinal pressure There was mediastinal dullness to the 
nght, diminished excursion of the right thorax and distant breath sounds over the 
entire right side The X-ra) film showed a large, lobulated mediastinal tumor extend- 
ing into the right thorax Bronchoscopical examination was negative A biopsy (supra- 
clavicular tumor) showed a simple Itpoma The patient was given radiotherapy and 
ischarged His s)mptoms continued to increase and he developed marked dyspnoea, 
^anosis and parox)sms of coughing He died two years after leaving the clinic 
utops) showed a mediastinal lipoma larger than a “quart cup” adherent to the trachea, 
aorta and right bronchus and extending well into the right thoracic cavit) 

Th Graham, E A, and Wiese, E R (Arch Surg , vol xvi, p 380, 1928) 

e patient, a white man fort) -three years of age, complained of a swelling of the neck, 
pam in t e neck and chest, choking spells and dvspnoea The swelling of the neck had 
en present for six months and had increased in size Examination showed a robust 
''ai ^ swelling above the sternum, more to the right than to the left of 

mi me, which apparently extended downward into the superior mediastinum The 
somp H immovable and not tender There was no substernal dullness There was 
oarseness, and some c)anosis of the finger tips An X-ray film of the chest failed 
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to show any abnormaht^ excepting a high right diaphragm suggestive of a partial 
parahsis Examination of the larynx showed the left vocal cord more active than the 
right Under local anaesthesia and through a “collar” incision a tumor measuring nine 
by five centimetres m diameter and extending four centimetres into the anterior medias- 
tinum w’as delivered and removed Pathological examination show'ed a lipoma The 
patient recovered with the prompt disappearance of the hoarseness and dy'spnoea 

Group III — The luti afhoi actc Lipomas 

Case I — Fothergill, John (Collected Works, London, 1783, p 509, J Walker 
Cited by Hare, Hobart, Pathology, Clinical History and Diagnosis of Affections of the 
Mediastinum, London, 1883 ) The case is incompletely reported It concerns a man 
with symptoms of angina pectoris who died without a diagnosis of mtrathoracic tumor 
having been made At necropsy a lipoma of the mediastinum was found which was 
adherent to or involved the pericardium 

Case II — J urine, Louis (Traite de Tangine de poitnne Appendix, Case IV 
J J Pachoud, Pans, 1815 ) A white man, fifty years of age, who complained of faint- 
ness and dyspnoea died and at necropsy presented a lipoma which filled the entire anterior 
mediastinum The microscopical diagnosis was lipoma 

Case III — Schreiber, A (Deutsch Arch f klin Med, vol xxvii, p 52, 1880) 
The patient was a white man thirty'-eight years of age who had fever, dyspnoea and 
cy'anosis of the face of one month’s duration The patient died and at autopsy show'ed 
a lipoma of the mediastinum, bloody fluid in the pericardium and a haemorrhagic exu- 
date in the pleural cavity The size of the lipoma is not given The case is used by 
the author as a demonstration of the difficulties in differential diagnosis of mtrathoracic 
conditions The death he attributes to pericarditis The case is reported by Hare in 
his monograph 

Case IV — Clark, F W (Path Soc Lond, vol xxxviii, p 324, 1887) A white 
woman sixty-five years of age sustained an intracapsular fracture of the neck of the femur, 
from the effects of which she died At necropsy a rounded lobulated tumor, the size of 
a “goose egg,” was found projecting into the right pleural cavity There were no 
adhesions between the pleura and the tumor The base of the growth spread out between 
the muscle fibres of the diaphragm The author remarks “With reference to this speci- 
men I would venture to state that there is normally an outgrowth of fat from the 
diaphragm situate on the right side anteriorly close to the reflection of the pericardial 
pleura on to the diaphragm This may, in cases of general obesity, become occasionally 
so increased in amount as almost to assume the appearance of a fatty tumor, but does 
not of course constitute a true tumor since it is but part of a general physiological 
process ” 

Case V — Chiari, O (Cited by Gussenbauer, Arch f klm Chir , vol xliii, p 322, 
1892 ) A woman aged sixty-two died of Bright’s disease and endocarditis, and came to 
necropsy An mtrathoracic tumor W'as not suspected during life At the post-mortem 
examination a subpleural lipoma the size of a walnut was found lying near the left seventh 
rib and projecting into the thoracic cavity The tumor lay between the costal pleura and 
the endothoracic fascia 

Case VI — Coxner, L (Proc N Y Path Soc, 1897, p 43 ) An old w'oman w’hose 
age is not stated died of cerebral hsemorrhage and the mtrathoracic lipoma was an un- 
expected necropsy finding The tumor was situated to the left and posterior to the cardiac 
apex, measured four by three centimetres m diameter and was covered by the diaphragmatic 
pleura Doctor Conner suggested that it had its origin from the diaphragm and extended 
into the pleural cavity 

Case VTI— Pitz, Regixald (Am Jour Med Sci , vol exxx, p 785, 1905) ^ 
fisherman, aged thirty -four, came under observation complaining of pain m the chest, 
cough with rustv sputum, and dyspnoea He had been acutely ill for fourteen days and 
had had a chill ten days before admission His temperature was 104°, his pulse I45. 
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respirations 50 and his leucocytes 41,200 Physical examination showed dullness over the 
lower right axilla with absence of respiratory and vocal sounds A diagnosis of lobar 
pneumonia was made The patient subsequently developed signs and symptoms of peri- 
carditis and the pericardial sac was aspirated without obtaining fluid The patient died 
on the twenty-first day of his illness At necropsy the pericardial cavity contained 500 
cubic centimetres of opaque yellowish fluid Attached to the pei icardium on the left was 
a large mass of fat divided into lobules It was attached to the pericardium, diaphragm, 
pleura and inferior lobe of the left lung This lobe was but one-third its normal size, 
dark red 111 color and apparently hypoplastic The final diagnosis was intrapleural lipoma 
Its congenital origin m the author’s opinion was indicated by the hypoplasia of the left 
lower lobe 

Case VTII— Bertolt, P (Gazz de Osp , vol xxix, p 1108, 1908) A man aged 
fifty-nine who died of empyema of the right thorax He failed to present any signs of 
an intrathoracic tumor At necropsy a large lobulated lipoma was found m the medias- 
tinum 

Case IX —Garre, C (Deutsch, med Wchnschr , vol xhv, p 617,1918) A white 
woman, twenty-eight years of age, came to the author complaining of pain 111 the chest, 
difficulty in breathing and swallow mg and hoarseness A previous diagnosis of pulmonary 
tuberculosis had been made and she had taken a “cure” at a sanatorium Physical exam- 
ination show'ed dullness over the right apex, and an X-ray showed an intense spherical 
shadow filling the right apical legion and extending dowmward to the sixth rib poste- 
riorly A diagnosis of intrathoracic tumor was made The patient was subjected to opera- 
tion and the tumor completely removed through a posterior approach It lay within the 
mediastinum and w'as adherent to the pleura On removal the tumor measured eight by 
ten centimetres in diameter, and weighed 270 grams The pathological diagnosis was 
fibrolipoma The patient recovered 

Case X — Auvray, M (Cited bj Garre Deutsch Med Wchnschr , vol xhv, p 617, 
1918 ) The original reference to this case could not be found Garre does not give any 
details of the case He states simply that Auvray had a case of lipoma of the medias- 
tinum 

Case XI — Leopold, R S (Arch Int Med , vol xxvi, p 274,1920) A white man, 
aged thirty-seven and one-half years, complained of persistent cough, pam in the chest, 
dyspnoea and substernal oppression His symptoms were of twenty years’ duration begin- 
ning with cough, follow'ed by thoracic pain and dj'spnoea Eventually he was unable to 
breathe in the recumbent position and suffered continuously from dyspnoea Examination 
showed a man who had lost a great deal of w'eight and w’ho had continuous air hunger, 
cyanosis of the head, face and arms, and oedema of the abdomen, genitalia and lower 
extremities The anteroposterior X-ray of the thorax show'ed a dense shadow extending 
from the third rib to the diaphragm and filling the entire thorax except for a small area 
on the lower right side The lateral X-ray show'cd a similar enormous mass filling the 
thorax The patient died with extreme sjmiptoms of mediastinal compression The 
necropsy showed a huge lipoma of the anterior mediastinum measuring thirty-one by 
thirty by fifteen centimetres, and weighing seventeen and a half pounds It was attached 
just below the sternal notch The heart, great vessels and lungs were compressed against 
t e vertebral column and displaced downward The heart was small and atrophic as m 
tny case The abdomen was filled with exudate, the viscera congested The lower ex- 
tremities were extremely oedematous 


Case XII Sauerbruch, F (Chirurgie d Brustorgane, vol 11, p 376 Julius 
pringer, Berlin, 1925 ) A patient whose age and sex are not stated complauwd of cardiac 
symptoms and on physical examination was found to have a tumor of the anterior medias- 
^ operation the third costal cartilage was resected and the tumor enucleated 
nahPnt The pathological diagnosis was mediastinal lipoma The 
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Case XIII — ^Yates, Wallace M , and L\ddaxe, E Stewart (Amer Jour Med 
Sci , \ol clxxx, p 79, 1930) The patient was a carpenter, aged fort\-four, who had 
suffered from d\spnoea on exertion since an attack of influenza in 1918 Two da\s before 
he consulted the authors he became acutel3 ill w'lth sj'mptoms of pam m his lower left 
chest, cough and expectoration of mucoid, blood-streaked sputum On admission he 
was dj spncEic, had pam m his chest, cough and blood-streaked sputum His temperature 
w'as 102°, pulse 120, respirations 28, and leucocjtes 15,750 On phj'sical examination 
there was flatness on percussion o\er the right low’er thorax with diminished breath 
sounds and crackling inspiratorj rales throughout the lungs The X-raj of the chest 
show^ed a dense opacitj of the lower two-thirds of the right chest and an opacitj of the 
low^er portion of the upper lobe The sputum showed the pneumococcus, tjpe 4 A 
diagnosis of pneumonia was made The patient died on the fourth da}" after admission 
At necrops} the right lung w'as complete!} consolidated and but one-third the normal size 
The heart appeared normal Occup}ing the anterior mediastinum and largel} filling the 
right side of the thorax w'as a large, ^el!owIsh tumor, tw'ent} -eight centimetres long and 
weighing eight and a half pounds, W'hich on gross and microscopical examination was a 
pure lipoma 

Case XIV — Ewixg, James (Neoplastic Diseases, p 199 W B Saunders Co, 
Philadelphia, 1931 ) A middle-aged w’hite man who at necrops} presented a mediastinal 
lipoma encircling nearly all the structures of the thorax and made up of five main lobules 
each the size of a “goose egg ” The tumor arose m the anterior mediastinum and filled 
one-half of the left pleural cavit} 

Case XV — Klemperer axd Rabix (Arch Path , vol xi, p 385, 1931 (Fourth 
case ) A w'hite man, fort} -one years of age, w'as admitted to Mount Sinai Hospital Sep- 
tember 6, 1919, complaining of pam in the right side of the chest He was d}spnoeic and 
on ph} sical examination presented the signs of fluid m the right chest X-ra^ examination 
show'ed a large shadow almost completel} filling the right side of the thorax which was 
interpreted as due to a neoplasm He left the hospital to return after a lapse of ele\en 
}ears (1930) His s}mptoms had increased and on his second admission he w’as intensel} 
cyanotic and d}spnoeic and showed an enlargement of the liver and cedema of the lower 
extremities He died of cardiac failure At necropsy there w'as noted marked C}anosis 
of the head and neck and slight clubbing of the fingers and toes The right side of the 
thorax was filled wnth a soft tumor mass, larger than a man’s head, w"hich w"as adherent 
to the parietal pleura of the anterior and lateral w alls of the chest In shape it w'as like a 
cast of the right pleural cavit} It apparent!} had its origin in front of the right low'er 
lobe , its base rested on the diaphragm , and its upper pole crow ded the middle and upper 
lobes into the dome of the pleura The pericardial sac did not contain an} fluid The 
heart weighed 480 grams klicroscopical examination of the tumor showed the Apical 
structure of a lipoma 

Case XVI — Rletz, A (Zentralb f Chir, \ol hx, p 41, p 2477, 1932) Details 
of the case are not gn en The patient w as a } oung man w’ho had a tumor of the posterior 
mediastinum causing displacement of the heart and disturbance of the cardiac rh%thm 
This was remo^ed through a posterior approach and proved to be a lipoma the size of 
two fists The patient reco%ered 

Addendum — Since the paper has been written the follow mg tw"o cases 
hate been found m the literature The one case (XVII) belongs wuth the 
group of intrathoracic lipomas, the other case (XVIII) belongs to the supe- 
rior mediastinal lipomas presenting at the root of the neck 

Case XVII — Narr, Frederick and Wells, Arthur (Am Jour Cancer, tol 
xtiii, No 4, p 912 ) The case was that of a man of thirt} -three, a laboratort assistant 
who had fallen and injured the lower leit ribs Subsequent!} the patient detcloped the 
s}mptoms of an intrathoracic tumor His d}spnoea became so marked that operation 
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seemed advisable At operation the intrathoracic tumor was exposed and as much of it 
as possible was removed Post-operative X-ray therapy failed to retard the further 
growth of the tumor and the patient died five years after the initial injury with a tumor 
which filled the entii e left pleural cavity 

At the necropsy a large intrathoracic mass was immediately seen bulging above the 
removed breast plate, the mass filling the entire left thorax and approximately the anterior 
half of the right thorax, forcing the diaphragm down and filling the upper left quadrant 
of the abdomen It was quite easily shelled out and was found to be completely encap- 
sulated by a thick fibrous capsule over its entire suiface, except about the mediastinum 
It was closely adherent to the diaphragm In places the capsule was torn through and 
soft, light brown mucoid matter flowed from these areas The tumor showed three types 
of tissue, a thick fibrous capsule, adipose tissue and myxomatous tissue The size and 
weight of the tumor are not given 

Case XVIH — Fitzwilliams, Duncan C L (Proc Roy Soc Med, vol vii, 
Sect Stud Dis Child , p 19, London, 1913-1914 ) The author describes the case of a 
child of SIX who was seen in January at which time there was a tumor found m the neck 
and chest which was diagnosed a hernia of the lung A truss was applied, but by Sep- 
tember the tumor had grown so that operation was decided upon The whole mass was 
removed and proved to be lipoma with little fibrous tissue The portion m the neck 
communicated by means of a narrow isthmus passing down behind the subclavian artery 
with a much larger portion which lay wnthm the thorax outside the parietal pleura The 
tumor was soft , coughing impelled the intrathoracic portion into the neck The tumor 
was removed as a whole, and it measured four and three-quarter inches long and about 
four inches high The result is not definitely stated but it is presumed that the patient 
recovered 
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THE TREATMENT OF INTERCOSTAL NEURALGIA OF THE 

ABDOMINAL WALL 

By John Beeton Caenett, MD, and William Bates, MD 

OF Philvdelphia, Pa 

FROM THE GRADCITE SCHOOL OF MEDICINE OF THE DNII ERSITl OF PENNSTLVAMA 

Irritation of any one or more of the seven lower intercostal and first 
lumbar nerves is a frequent cause of pain and tenderness in the anterior 
abdominal wall and is commonly mistaken for any one or more of the various 
intra-abdominal lesions which have pain and tenderness as their outstanding 
symptoms 

In a series of papers,^"'^ one of us has described how neuralgic pain and 
tenderness of the anterior abdominal wall may simulate acute or chronic 
appendicitis, biliary or renal disease, gastric or intestinal lesions, inflammation 
of the uterine adnexa, peritonitis and various other lesions In these earlier 
papers the methods of differentiating between panetal and intra-abdominal 
tenderness were given in great detail Briefly, parietal tenderne'^s is always 
found to persist on vigorous palpation made while the patient balloons out 
his abdomen and voluntarily holds his abdominal muscles so tense that the 
examiner’s fingers cannot possibly come in contact with the abdominal viscera 
In about 95 per cent of cases of parietal tenderness hypersensitiveness is also 
easily demonstrated by pinching a liberal fold of abdominal skin and fat 
When these simple tests are applied in every instance of abdominal pain 
or tenderness it is found that the s)'’mptoms are parietal in location and not 
visceral in origin in over 50 per cent of the patients 

Intercostal neuralgia of the abdominal wall is due to a great variety of 
causes and may occur in chronic, acute, remittent or relapsing form Chronic 
neuralgia is due most commonly to excessive lumbar lordosis, scoliosis or 
spinal arthritis 

Exaggerated lumbar lordosis is the most frequent direct cause of chronic 
neuralgia as well as the common predisposing cause of acute, recurrent and 
remittent neuralgia of the abdominal wall at all ages but particularly so prior 
to the age of thirty-five years Some of our views on lordosis are set forth 
in a paper on “Chronic Strain of the Lumbar Spine and Sacro-iliac Joints 
Normally there is a moderate degree of lordosis in the lumbar spine 
With a patient standing with his heels four inches from the wall and with 
his pehis, shoulders and head touching the wall, the normal forward curve 
barely permits insertion of the examiner’s flat fingers between the lumbar 
spine and the v all In extreme lordosis there is sufficient space to accommo- 
date the examiner’s fist Only a slight accentuation of the forward lumbar 
curve may result in sufficient pressure on the nen^es at the intervertebral 
foramina to cause neuralgic pain and tenderness of the abdominal wall 
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Parietal neuralgia, houever, is usually encountered in the more severe grades 
of lordosis and the latter are frequently associated vith round shoulders 
Excessive lumbar lordosis is found in the asthenic, visceroptotic type of indi- 
Mdual and is but one of the many abnormalities found in this form of bad 
body mechanics The treatment of chronic neuralgia is directed toward 
correction of the bad body mechanics by the special exercises developed by 
Goldthuait and his colleagues and described by Thomas'’ and by Cochrane 
Primanly the exercises are directed toward strengthening the abdominal and 
buttock muscles and the individual must be taught to utilize these muscles in 
maintaining proper posture until the latter becomes habitual In badly under- 
nourished indniduals active exercises may have to be held m abeyance until 
the patient gams weight and strength by forced feeding, but help meanwhile 
may be obtained by recumbency in positions favorable for correcting de- 
formit}' and by wearing a suitable brace (Cochrane, chapter three ) A gam 
of tt\ enty-fi\ e pounds m weight in itself may cause disappearance of neuralgic 
s}Tnptoms in the undernourished, probably due to impro\ed tone of muscles 
and consequent lessening strain on the spine and its ligaments 

In addition to o\ercommg the excess lordosis and the neuralgic abdominal 
pain, the exercises increase the chest capacity and raise ptosed abdominal 
viscera as w e have described elsew here Our patients with abdominal 

neuralgia are mainly adults wuth bad body mechanics We are hoping that 
the Mews expressed m the White House Conference report on Body Mechan- 
ics^^ w ill result m prevention or correction of bad body mechanics in childhood 
with a marked amelioration of the hollow' back, round shoulders, sunken chest, 
Msceroptosis, abdominal neuralgia and chronic in\alidism in adults 

When scoliosis causes neuralgia the nerves involved usually come off on 
the side of the concavity In frank cases of compensating S-curv'e it is not 
uncommon to find neuralgic symptoms in one low er quadrant of the abdomen 
and in the opposite upper quadrant of the chest Shortening of one leg, 
generally of moderate degree, is a frequent finding and should be sought for 
m ever}' case of scoliosis and if found should be corrected by elevation of 
the heel of the shoe on the short side In our opinion equalizing the length 
of the two lower extremities is an essential preliminary to overcoming the 
scoliosis and in itself frequently abolishes pain of many months’ or years’ 
duration With a C-cun'e of the spine a low shoulder w'lll be found on the 
same side as the short leg but with an S-cur\'e the low shoulder is usually 
found on the opposite side When the spine is supple simple heel elevation 
in Itself in S-scohosis may completely equalize the height of the shoulders, 
correct the milder grades of scoliosis, and overcome the parietal pain and 
tenderness In C-scoliosis unilateral bending exercises are necessary to bring 
the shoulders to the same level 

Scoliosis is frequently associated with excessive lumbar lordosis and the 
exercises employed for the latter commonly correct postural scoliosis In 
transitional scoliosis, how'ever, the lordosis exercises need to be supplemented 
1} special bending and rotating or even hanging exercises Scoliosis with 

821 



CARNETT AND BATES 


structural changes calls for orthopaedic treatment which is he}ond the scope 
of this paper to describe In many of the most extreme cases of scoliosis 
there are commonly no neuralgic symptoms due probably to long-standing 
adjustment of the vertebrae to the changed conditions and consequent lack of 
inflammatory irritation m the region of the intervertebral foramina This 
tendency to ultimate spontaneous disappearance of neuralgic pain and tender- 
ness of the abdominal wall is frequently noted also m patients with exag- 
gerated lumbar lordosis or with spinal arthritis 

Parietal pain with spontaneous recovery is the most plausible explanation 
for those cases m which the original abdominal pain and tenderness persist 
for a year or longer following intra-abdominal operations and then disappear 
This situation is well illustrated in the follow-up investigation of the results 
of gall-bladder operations by Stanton^^ who found in one group in wdiich the 
pathological changes in the gall-bladder w'ere indefinite that “all reported 
cured or satisfactorily improved at the time of the last end-result note but in 
none of these cases can I demonstrate a cause and effect relationship betw^een 
the operation and the final result Either final recovery took place months 
or years after the operation, or there have been intervening recurrent attacks 
of symptoms indistinguishable from those for wdiich the patient w'as op- 
erated on ” 

In the later years of life lumbar lordosis and scoliosis are relatively less 
frequent causes and spinal arthritis a more common cause of intercostal 
neuralgia of the abdominal wall 

Any form of spinal arthritis may cause neuralgia Pressure on the inter- 
costal nerve roots results from the extradural inflammatory exudate as 
described by Nathan The neuralgic abdominal pain in somewdiat over half 
of these cases is greatly benefited or abolished by a few mild applications of 
X-rays to that portion of the spine from which the affected nerves take their 
origin About 15 to 20 per cent of an erythema skin dose is employed four 
to SIX times at intervals of five to seven days Some benefit is obtained by 
diathermia and massage applied to the same region In acute arthritis rest 
of the spine is indicated whereas in chronic arthritis, particularly if body 
mechanics is bad, postural exercises are usually indicated Treatment should 
be directed toward cure of the underlying arthritis as well as relief from the 
pain We believe that any demonstrable toxic foci should be eliminated if 
possible, first, because they may be the cause of the arthritis and, second, 
because they impair the general health and resistance of the patient 

Because of the striking cause and effect relationship betw^een acute 
toxasmia and acute neuralgia w'e fully expected to find a similar relationship 
betw'een chronic toxcemia and chronic neuralgia but our experience has 
proven otherwise The elimination of various forms of chronic toxic foci 
has only rarely had any direct effect in lessening the pain and tenderness of 
chronic neuralgia 

Franke, a wwiter on neuralgia of the abdominal w^all whom we have quoted 
in another paper," sends us an urgent personal request to instruct the medical 
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profession of America that chronic influenza is the usual cause of chronic 
neuralgia We have complied with his request but we are not in accord with 
his opinion 

We have been amazed at the relative infrequency with which we have 
encountered syphilis as a cause of either chionic or acute neuralgia 

In the occasional neuralgias due to tuberculosis of the spine (Pott’s 
disease), typhoid spine, tumor of the spinal cord or any form of spinal 
meningitis, treatment is directed toward the causative lesion We have seen 
severe neuralgia disappear within an hour following blood transfusion in 
severe anaemias of the pernicious and secondary types Many patients with 
mild chronic neuralgia seek our advice on the assumption they have appen- 
dicitis, cancer or some other mtra-abdominal lesion but when reassured in 
those directions they elect to retain their mild pain and tenderness rather 
than take the time and trouble to eliminate them 

Patients with severe chronic neuralgia require some form of salicylates 
or other anti-neuralgic drugs to lessen their pains pending improvement in 
the underlying spinal condition Fortunately, the vicious pain sometimes 
encountered in acute neuralgia is exceedingly rare in chronic neuralgia and 
we do not resort to morphine except when malignant disease which does not 
3'ield to irradiation presses upon or actually invades the nen^es usually at or 
near the spine Chronic neuralgia of the abdominal wall is a common cause 
of the morphine habit 

We have had some curious experiences with auEesthetization of intercostal 
and first lumbar neiwes by injections of novocaine in chronic neuralgia We 
aim to deposit about 3 cubic centimetres of 2 per cent solution in the 
immediate vicinity of each affected nerve and we then need to wait five to 
ten minutes for the anesthetic to take effect Normally, the effect of the 
anesthetic wmuld be expected to pass off in an hour but not infrequently 
pain and tenderness which have been present for months or years disappear 
for one to many weeks or months even w’’hen the novocaine has been deposited 
around and not into the nerve This effect never extends to non-anassthetized 
hypersensitive nerves Before resorting to section or alcohol injections of 
nenes we ahvays try the effect of novocaine and if the latter gives prolonged 
relief we withhold the more drastic measures When, as rarely happens, 
neuralgia affects only one intercostal or first lumbar nerve we commonly 
resort promptly to alcohol injection or to section of the nerve wuth avulsion 
of its distal end if novocaine gives only transient relief We have not 
employed paravertebral alcohol injections We do not employ section nor 
alcohol injections for more than three nerves When, as commonly occurs, 
more ner\’-es are involved we rely on other methods of treatment Section 
or alcohol injection of the three most painful nerves m a more extensive area 
of chronic neuralgia is so often followed by increased pain and tenderness in 
adjacent nen^es that we have practically abandoned employing them under 
these circumstances 

The majority of the chronic neuralgia patients, w^ho habitually have their 
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most severe pain during the night or when they fiist awaken in the morning, 
are benefited by shifting to a different bed usually with firmer springs 
and mattress 

The more widespread the pain and tenderness of chronic neuralgia, the 
less likely are they to be benefited by any of the measures we have discussed 
except when they are due to spinal arthritis We occasionally see a patient 
with hypersensitiveness of every spinal nerve on one side of the body and 
none on the opposite side Their spontaneous pain is usually much more 
limited in extent Possibly their trouble may be due to a toxaemia or other 
affection of a sensory tract in the spinal cord We have not had much 
success in treating them In one girl in particular, twenty-three years of 
age, we had numerous specialists examine the patient and we tried out every 
form of treatment suggested for eighteen months without improvement 
Treatment was then stopped and after a few months spontaneous recovery 
occurred 

Another puzzling group of patients, often fat individuals, are those who 
are hypersensitive everywhere on the surface of the body indicating involve- 
ment of all the spinal and cranial sensory nerves although their spontaneous 
pain IS much more limited Some of these cases may belong to the type 
described as having a low threshold for pain whatever that may mean but the 
future is likely to disclose a better explanation for their universal tenderness 
Some of them probably have an endocrine disturbance In a few cases where 
the basal metabolic rate was elevated or depressed we have had success by 
treatment directed toward the thyroid dysfunction 

Evidence of ovaiian or uterine endocrine disturbance is seen in many 
women with chronic neuralgia who have exacerbations before or during their 
menstrual periods Their neuralgic pains and tenderness of the abdomen 
and thighs are often associated with similar symptoms in the breasts and scalp 

Premenstrual breast pains are commonly ascribed to congestion of the 
breast but in our experience neuralgia is the main factor In the first place 
the pain and tenderness are not confined to the breasts but extend wide of 
them, often affecting the shoulder, neck, scalp and scapular region as well as 
the lower abdomen, buttocks and thighs Pains in the breasts not infre- 
quently persist in mild form between the exacerbations Patients who have 
had a simple or radical amputation of the breast frequently have nearly or 
quite as much pain on the operated as on the non-operated side, and the nerve 
trunks from the upper dorsal spine to the breast regions are tender These 
pains cease during the first day of the menstiual flow Cutler^’^ has been 
successful 111 subduing premensti tial breast pains by the oral administration 
of ovarian residue We have not had much experience with this remedy but 
our results have not been very brilliant It is quite possible that some of 
the newer extracts to modif)’’ ovarian and uterine function may relieve 
premenstrual and menstrual neuralgia Other endociine preparations may 
jirove helpful but as yet the whole subject of endocrinology is too vague for 
us to evaluate their importance in neuralgia 
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In our experience, both piemenstinal and menstrual pains in the absence 
of pelvic organic disease occur chiefly in the visceroptotic type of women 
and respond best to corrective posture exercises and, when a short leg is 
present, to elevation of the heel Thomas^^ has found that of the Smith Col- 
lege students having dysnienorrhoea, but without local examination to deter- 
mine its possible cause, the pains are abolished in 85 per cent within three 
to four months after beginning vigorous posture exercises In women 
approaching the menopause with severe exacerbations of iieuialgic pain 
either before or during mensti nation, irradiation of the ovaries may be con- 
sidered as an eifective means of preventing the neuralgic flare-ups 

Patients having acute, lecunent or relapsing attacks of intercostal neural- 
gia simulating vaiious acute recurient or relapsing mtra-abdoinmal lesions 
almost invariably have as a piedisposmg cause one of the three spinal lesions 
commonly found in chronic neuralgia and have as an exciting cause an acute 
toxaemia from any cause, a spinal trauma, or menstrual disturbance The 
predisposing spinal lesion often is adequate to cause a low-grade neuralgia 
giving mild abdominal tenderness only preceding an acute attack The 
superadded acute toxemia, spinal trauma or menstrual upset increases the 
nerve irritation to the point of producing acute pain and tenderness Acute 
and recurrent attacks often precede the onset of chronic neuralgia Acute 
exacerbations of the latter may then result from any of the causes which 
excite acute neui algia 

Treatment of the acute attack of neuralgia consists in treating the under- 
lying exciting cause We have discussed premenstrual and menstrual forms 
of neuralgia 

Acute neuialgia of the abdominal wall may lesult from a variety of 
traumatic injuiies in which the spine is jarred or twisted, or some part of it 
IS fractured We have discussed the traumatic form of diffuse neuralgia at 
considerable length in a paper on Railway Spine Localized neuralgia 
involving one or two lienees may follow fracture of spinous processes by 
direct violence or fracture of one 01 two ribs Traumatic neuralgia is the 
major factor in the spine injuries which form a big bone of contention in 
industrial and public liability compensation cases The special tests for 
neuralgia m these cases would relieve the great majority of compensation 
claimants of the stigma of malingering If traumatic neuralgia is severe the 
patient should be kept at rest in bed for two weeks or longer Pillows may 
be arranged to begin correction of scoliosis or excess lumbar lordosis, and 
spinal irradiation should be employed in the cases of spinal arthritis When 
the more acute symptoms subside, treatment is directed toward the under- 
lying predisposing spinal cause by active exercises rather than by body casts 
or braces Unrecognized parietal neuralgia is the usual cause of the localized 
01 diffuse abdominal pain and tenderness following accidents for which 
patients are kept under observation for “possible internal injuries” which do 
not materialize A 1 datively slight twist or jolt of the spine may result in 
severe and persistent neuralgia in patients having an antecedent chronic spinal 
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arthritis, scoliosis or excessive lumbar lordosis Often the neuralgic symp- 
toms do not appear until forty-eight hours after the accident In these 
cases we believe the trauma aggravated the chronic inflammation with result- 
ing soft tissue inflammatory exudate causing pressure on the intercostal 
nerve roots or nerves within the spinal canal or intervertebral foramina 

Acute neuralgia due to acute toxaemia occurs commonly on the second or 
third day of an acute follicular tonsillitis and only after one or often two 
weeks of the upper respiratory tract infection known as a common cold 
Patients with severe follicular tonsillitis often deny having a sore throat 
hence examination is needed to reveal it and its associated tender, slightly 
enlarged lymph-nodes The toxic neuralgia of a common cold may not 
manifest itself until a day or two after the patient believes his cold has 
“broken up” hence he does not volunteer information about having a recent 
cold and needs to be questioned thereon Any acute toxaemia capable of 
producing fever may cause acute neuralgia The underlying toxaemia causes 
fever, pulse hurry, and leucocytosis and when to these are added at the onset 
of neuralgia vomiting and acute pain and tenderness — the latter two affecting 
any one part or all of the abdomen — the analogy to diverse acute intra- 
abdominal lesions becomes apparent In these acute cases the most important 
consideration is correct diagnosis The parietal location of the acute neuralgic 
tenderness is readily recognized by pinching the skm and fat and by palpation 
over voluntarily tensed abdominal muscles, but its parietal location is easily 
mistaken for intra-abdominal tenderness with resulting diagnostic errors if 
these simple tests are not applied The finding of acute parietal neuralgia, 
however, does not preclude the possibility of a coexistent acute intra-abdom- 
inal lesion When the latter cannot be definitely excluded otherwise we 
abolish the parietal pain and tenderness by anaesthetizing the trunks of the 
affected nerves with injections of 2 per cent novocaine The intercostal nerve 
lies definitely below and not as is commonly believed in the subcostal groove 
of the superjacent rib (Fig i ) In the early part of their course after 
emergence from the inteiveitebral foramina the intercostal nerves he in such 
close relation to the pleura or peritoneum that injections are attended by the 
danger of the needle penetrating the underlying cavity with possible damage 
to viscera and failure to anaesthetize the nerve This region should be espe- 
cially avoided when an alcohol injection is employed to destroy a nerve 
Between the anterior and posterior axillary lines the intercostal nerves he 
superficial to the internal intercostal muscle in the chest or to the transversus 
muscle in the abdomen (Fig 2), and with caie can be anaesthetized or alco- 
holized without danger to the underlying structures Injections of novocaine 
and of alcohol are made slightly anterior to the posterior axillary line for the 
intercostal nerves The depth of the external intercostal muscle is best 
ascertained in fat patients and for the eleventh intei costal nerve by delib- 
erately aiming the needle to hit the superjacent 11b then depressing the point 
to miss the rib and inserting it about one-half inch deeper The subcostal or 
twelfth intercostal is injected by striking the needle against the twelfth rib 
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near its free end, then depiessing the point and nisei ting it through the 
external and inteinal oblique to deposit the novocame supeificial to the 
transvei sails Exceptionall)q by accident, the needle may strike the iieive 
111 which event the patient expeiieiices a stab of pain in its terniinal distribu- 
tion and only a few diops of novocaine aie lequired to pioduce instant 
aiiccsthesia Oidinaiily no effort is made to stiike the nerve by lepeated 
probing as 3 cubic centimeties of 2 per cent novocame deposited near tbe 
neive is adequate to cause aiijesthesia 111 about five to ten minutes Inasmuch 
as the nisei tioii through the hypei sensitive tissues of a blunt needle of large 
calibie is very painful a veiy fine needle is employed to pioduce a small 
skin wheal and then a veiy sliaip pointed needle of slightly laiger cahbie is 
inserted thiough the wheal and novocaine may be injected thiough it on its 
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Fig I — Relations of the intercostal ner\ e near the neck of the 
nb in A and slightly anterior to the posterior axillary line in B 
(Courtesy of Professor Oscar V Batson ) 

way into the deeper tissues When the loweimost abdomen is involved the 
ilioinguinal and the iliohypogastric neives are both reached by one injection 
at a point (in adults) one inch away from the anteiior superior iliac spine on 
a line towaid the umbilicus After mseitmg the needle through the skin the 
patient is instructed to hold the abdominal muscles tensed so that the surgeon 
can recognize more readily the slight jolt as the point of the needle passes 
through the aponeuiosis of the external oblique Three cubic centimetres of 

the novocaine solution is deposited between the external oblique and intenial 
oblique 

The parietal tenderness must be abolished as shown by its absence on 
pinching and on vigorous palpation over tensed muscles before proceeding to 
examine for real subparietal tenderness The latter is recognized by tender- 
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ness which is readily demonstrable by palpation over relaxed muscles and 
completely disappears on tensing the abdominal muscles Subparietal tender- 
ness IS often due to chronic strain of the lumbai spine and the iliac fossa 
aspect of the sacroiliac joints and the tenderness will then be confined to 
them ® Subparietal tenderness elsewhere is due to a visceial lesion or 
peritonitis 

Acute localized or diffuse neuralgia of the abdomen is frequently caused 
by the toxaemia of acute infections of the uterine tubes Other intra-abdom- 
inal lesions cause a toxic neuralgia only very rarely Except for acute 
pelvic infections it is comparatively rare for an acute attack of parietal 
neuralgia to coexist with any acute intra-abdommal lesion The most com- 



Fig 2 — The intercostal nerve in relation to the structures of the abdomen in A and of the chest m B 

(Courtesy of Professor Oscar V Batson ) 


mon associated acute lesion and yet a very infrequent one is acute appendi- 
citis That parietal neuralgia is not caused either directly or indirectly by 
appendicitis is proved by the persistence of the neuralgia for a few days 
following removal of an acutely inflamed or gangrenous appendix during the 
early stage in which the disease piocess is entirely confined to the appendix 
In the absence of or with the induced disappearance of neuralgic pain and 
tenderness we have found the most reliable single sign of acute appendicitis 
to consist of tenderness which is present in the lower right quadrant when 
the abdominal muscles are relaxed and which is absent when they are tensed 
so that the examiner’s fingers cannot touch the sensitive appendix When 
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this Sign IS negative and tenderness is absent on rectal examination we do 
not hesitate to refrain fiom appendectomy when fever, tachycardia, leuco- 
cytosis as high as twenty or thirty thousand, vomiting and abdominal pain 
and tenderness are present even though we are unable to find a local focus 
of acute infection 

Tieatment depends upon whethei or not an acute inti a-abdominal lesion 
coexists with the acute paiietal neuralgia An acute pelvic infection calls for 
non-operative tieatment whereas the exceptional other acute visceral lesions 
usually require operation The toxic neuralgia itself calls for treatment 
appropriate to the undei lying causative lesion An abscess or cellulitis re- 
quiies incision and drainage We frequently use an intravenous injection of 
20 cubic centimeties of Pregl’s iodine for acute follicular tonsillitis which is 
usually due to a streptococcus infection The ordinary cold is commonly in 
the terminal stage before neuralgia appears and as a rule does not require 
very active treatment Basilar pleui opneumonia is a frequent source of acute 
neuialgia of the abdominal parietes and needs to be treated along the usual 
lines In toxic neuralgias from any cause but particularly those in which the 
underlying infection cannot be determined eliminative treatment is indicated 
Acute toxic neuralgia usually persists for only a few days and disappears 
rapidly after subsidence of the toxjemia 

Often the neuralgic pain is too mild to require special medication Some- 
what severer pain is relieved by anti-neuralgic drugs, by the local application 
of heat and by infra-red light treatment Exceptionally the pain of neuralgia 
may be as severe as that seen in perforation oi strangulation of a viscus^” 
and must then be controlled temporarily if localized by novocaine injections 
of the affected nerves or if diffuse by heavy doses of morphine 
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WRINKLES AND RECIPES IN INTESTINAL SURGERY 

By Charles H Mayo, MD 

or Rochester, Minn 

This title may seem simple, but to write on both zvhy and hozv would 
entail too much discussion of the principles of surgery of the intestine I am 
writing, here, not for those filled with principles, or the why, but for those 
still interested in technic, or the how After many years of surgical work, 
I believe that the essential principles of surgery are known and followed 
by most surgeons, but there is wide variation in the acceptance of risks, 
and m evaluating the probable benefit of operations in the presence of com- 
plications of serious import 

In order to evaluate probable immediate and late results of proposed 
surgical operations involving the intestines m the presence of complications 
which require immediate appraisal and judgment, an incision permitting 
of abdominal exploration would at least avert many serious operations, and 
would lower the operative mortality However, when the abdomen is dis- 
tended and obstruction is present, a large incision would be dangerous In 
the presence of acute, right-sided abdominal distress and rigidity exploration 
may disclose a normal appendix, but there may be a generalized distribution 
of lymph and free fluid Such a right-sided inflammation, in the presence of 
a normal appendix, should cause the experienced surgeon to suspect and 
search for a perforated peptic ulcer If such a condition is present the escaped 
content flows around the hepatic flexure past the appendix, and never ovei 
the top of the transverse colon and omentum If an acute ulcer is present, 
and the gall-bladder and appendix are also diseased, the two latter organs 
may be removed later If cancer of the colon and cancer of the liver both are 
present, external colostomy should be avoided, if possible, the colon should 
be short-circuited around the tumoi, or the tumor removed Cancer of the 
liver IS slow of growth, but gives rise to new tumors as long as the original 
growth is present Death eventually will be caused by cancer of the liver, 
but life can be prolonged by preventing intestinal obstruction, and patients 
live from one to two years after developing symptoms , if the original growth 
IS not removable, Rontgen therapy can be employed to check its activity 

As surgeons of wide experience observe the work of their confreres they 
base their impressions on the results seemed, and on the ensemble of the 
little things, as well as the major things Most of these little things are the 
accumulation of }"ears of practical experience in the overcoming or avoiding 
of incident troubles Some of the impressions are gained by observation of 
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sins of commission oi omission of major impoitance, sometimes causing 
death, and otheis by obseivation of deficiencies of less impoitance but which 
cause delayed recovery or less complete success in results of opeiation 

The death of one of the great surgical leaders, Dr Geoige H Monks, 
of Boston, which occuired early this yeai, led me to think of some observa- 
tions he made on a visit to St Mary’s Hospital thirty years ago I was 
operating on a fleshy patient with a tumoi of the descending colon and a short 
mesentery The operation was being earned on with considerable difficulty 
Doctor Monks observed to me that inasmuch as the colon had developed on the 
left side of the abdomen, and the ciecum had travelled three-quarters of the 
way around the abdomen, enclosing the mesentery of the small intestine, all 
of its blood supply and mneivation was contained in its inner leaf If one 
looked at the lateial paiietal peritoneum, he said, the juncture where the 
outei leaf united with the parietal peritoneum showed by a fine white line, 
and if this line were used as the point of division with the knife, the colon 
would swing out of the incision on to the abdominal wall without injury to 
any vital structure I have often made use of this piocedure in surgery of the 
large bowel To further illustiate the point one year ago a married woman, 
thirty-four years of age, had undergone an operation at her home, for the 
relief of pelvic abscess, with adhesions to the sigmoid In the course of the 
operation several perforations of the sigmoid had occuiied, and the surgeon 
had removed seveial inches of it He then had found it impossible to close 
the gap between the rectosigmoid and the proximal end of the sigmoid by as 
much as four inches Therefore he closed both ends of the bowel and made 
a permanent colonic stoma in the upper part of the descending colon The 
patient came to the clinic in considerable mental distress The surgeon who 
undertook the repair was able, by incising this white line of the descending 
colon, below the stoma, to mobilize the bowel sufficiently to reattach it to the 
rectosigmoid The condition was completely relieved 

At the time of Doctor Monks’ visit, he spoke of the advantage at times 
of knowing which was the “up” and which was the “down” of any loop of 
small intestine without making greater exposure than necessary, or effecting 
partial evisceration Such knowledge was particularly valuable, he said, 
when the bowel was distended with gas, and when a small incision would 
suffice for anastomosis or drainage by a tube The point was that the 
mesentery of the small intestine is folded together at its attachment over the 
spinal column like the blades of a fan, and if the intestine were lightly held 
by one hand, and the thumb and finger of the other hand slipped down on 
each side of the mesentery to its attachment, without it being necessary 
to rotate the finger or thumb before the base was i cached, then the part 
that was up was proximal , on the other hand, if the mesentery turned, the 
thumb and finger also would have to turn, and the end that was down was 

proximal To find this out requires only a second of time, and a short 
incision 

In anastomosis of the small intestine, a surgeon may be able to employ 
his favorite procedure, however, there are occasions when there is but little 
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choice To know all methods is important, for any one of them may be best 
and safest in a given case 

Relief of obstruction of the upper pait of the small intestine is attended 
by veiy high mortality, because operation is usually performed a day too 
late A colon distended because of obstruction is most dangerous when seen 
late, and temporary cecostomy or colostomy must precede radical surgery, 
and must be performed with almost no manipulation of the colon or examina- 
tion of the abdomen The colon may be totally obstructed for some days, 
the small intestine for three days, and 3'et both relieved by insertion of a 
tube into the distended bowel , secondary operation may be performed later if 
possible 

End-to-side anastomosis between the ileum and colon furnishes an ideal 
opportunity for use of a Murphy button This anastomosis may be made 
for relief of obstruction or for fistula, or m preparation for removal of the 
right half of the colon, at the same operation or at a later time If side-to-side 
anastomosis is made, I have perforated the mesentery next to the distal part 
of the ileum, below the point of anastomosis, and have drawn adjacent tags 
of fat through the opening and around the bowel This serves as a living 
ligature, and induces the content of the small intestine to pass through the 
anastomosis instead of part of it passing into the caecum 

In removal of the right half of the colon in a single stage, I have found 
the danger to be tension from gas If, in performing end-to-side anastomosis 
of ileum and colon, the closed distal end of the colon is brought into the 
wound of closure of peritoneum and abdominal wall, and is held there by the 
mvagmating sutures which previously have been brought through the adjacent 
omentum, an opportunity is given to perforate the colon m the one case out 
of SIX m which such a procedure is required on the third night or the fourth 
morning Without this preparation the procedure for relief would be delayed 
twenty-four hours to see if it was needed 

The stimulus to contraction of open granulation tissue that is exerted by 
colon bacilli is not generally appreciated Fistulas of the small intestine 
rarely heal, but fistulas of the colon will continue to contract from the stimula- 
tion to formation of connective tissue exerted by colon bacilli until the large 
openings often close of themselves This contraction continues as long as 
there is exposed granulation tissue, but where there is union of skin and 
mucous membrane of the colon, as is made m colostomy, there is no contrac- 
tion Murphy used to say “I wish I could extract out of the colon bacilli 
that which does it ” 

I have watched surgeons use great care to keep the mesenteric attachments 
adjusted exactly to each other in making an end-to-end anastomosis of the 
intestine This leaves two fat areas, without peritoneum, joined to each 
other If the bowel is rotated a quarter of an inch, an area with perfect 
peritoneal protection is joined to an area that has no such protection, union is 
immediate, and peristalsis is not interfered with m any way 

In operating for gunshot wounds, after closure of perforations on the 
side of the bowel, additional protection can be given by rolling the bowe] 
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against its own mesenteiy, nearby openings in the bowel, after their closure, 
can be sutured against each othei and each can perforate into the other with- 
out symptoms or danger 

In dividing the small intestine for anastomosis it should not be cut at 
right angles, but obliquely, on a slant of a quarter to a half inch, with the 
greater length of bowel on the mesenteric side, that this enlarged outlet may 
have a better blood supply on the part opposite the mesentery than a right- 
angled cut could give Also, with an oblique cut, what is taken up by the 
suturing is provided for by the enlarged perimeter of the bowel An opening 
of any size larger than the normal diameter of the bowel can be seemed by 
splitting the bowel and cutting off the tips of the flaps 

Suturing of the small bowel is not so serious a matter as suturing of the 
large bowel The small bowel must be water-tight, but the large bowel must 
be both gas- and water-tight, and, depending considerably on the age of the 
patient, the length of time of obstruction, and the condition of the bowel with 
regard to bacteria beneath the peritoneum, the least bruise or pinch may 
mean peritonitis Dark bowel, if dull in color, will not live, but if dark 
bowel has a sheen and is not touched in such a way as to abrade its peri- 
toneum, It has a fair chance of recovering 

It often is necessary to provide a vent for gases and fluids in the immedi- 
ate neighborhood of anastomosis The old Witzel method of inserting a 
catheter makes very efficient drainage Many yeais ago I reported a simple 
method of preventing the drained intestine from adhering to the fixed parietal 
peritoneum around the point of insertion of the tube By this method the 
tube IS drawn through the omentum and through a perforation of the 
abdominal wall, say an inch to one side of the main abdominal incision 
There seldom will be any leakage if tubes are brought to the exterior in this 
way, and usually a special procedure to aid closure is not necessary The 
omentum is one tissue m the body which is always prepared for emergencies 
by having extra leucocytes available, all other tissues must wait for inflam- 
mation to produce an increase of leucocytes The omentum will immediately 
take care of considerable infection, it furnishes two to four added layers of 
peritoneal surface, according to the point at which it is perforated 

Drainage of the stomach, or drainage of the upper part of the jejunum, 
is sometimes necessary following gastroenterostomy In cases of chronic dis- 
tention of the stomach from pyloric obstruction, at times paretic retention 
occurs following a perfectly carried out gastroenterostomy This may require 
repeated gastric lavage, or it may be necessary to insert a Rehfuss tube into 
the stomach for gastric or duodenal drainage Such troubles may require 
much attention for three weeks before the stomach will contract normally 
and take up its peristaltic action , gastric lavage alone, or insertion of a small 
tube, combined with patience, may be quite effectual At times it may be 
advisable to perform jejunostomy and to insert a No 8 or lo catheter into 
the jejunum about twelve inches from its origin , one end of the catheter is 
brought out through a stab wound The catheter is passed up the jejunum, 
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and on through the gastroenteric stoma Before the catheter is introduced, 
an added opening is made in it four inches from the lower end, and when the 
catheter is m place this opening lies within the jejunum When the project- 
ing end of the catheter is closed, the opening mentioned allows the fluid 
content of the stomach to pass on down the alimentary tract However, 
when the projecting end of the catheter is open, gastric content can be 
secured from it, for examination, and food can be introduced through it 
Without the opening m the catheter, a second tube inserted two or three 
inches lower, and turned downward, gives opportunity, when they are united 
externally by a glass tube, to watch and also to test the content of the intes- 
tine Such a tube may be used also for feeding, and for administration of 
fluid Glucose solution and above all plenty of saline solution are required in 
such cases and are easy to give 

Sometimes the surgeon, in performing posterior gastroenterostomy, insists 
on placing the structures within the loop of the middle colic artery, when that 
loop is too small to allow such a piocedure with safety, and a dropped 
stomach closes off the circulation Twenty-five per cent of people have no 
anastomosis between the inferior and the superior mesenteric blood supply, 
this anomaly occurs in the region of the descending colon, or in that of the 
left side of the transverse colon Any interference with the blood supply 
caused by injury of the middle colic arterial loop of such persons will lead to 
left mesenteric thrombosis Such thrombosis was not uncommon twenty 
years ago following posterior gastroenterostomy, but now it is seen rarely 
Colostomy involving the descending colon in the presence of this anomaly or 
when the mesentery is short may result in gangrene of the colon above the 
point of tension, and the circulation must be tested in such cases before the 
bowel IS opened 

I like the Mikulicz operation for cancer of the left half of the colon 
It IS of advantage especially for cancer of the sigmoid, but when this opera- 
tion cannot be used, resection of the sigmoid and again uniting the bowel over 
a large rubber tube passed through the rectum and out at the anus is a good 
procedure 

After resection of the colon it is of advantage to forestall tension exerted 
by gas retained ip the lower bowel by dividing the sphincter with a cautery 
Where division by knife would allow infection to enter, the cautery prevents 
infection, and scar tissue contracts at the end of six weeks, restoring good 
control Primary colostomy often prevents distention in operations per- 
formed m two stages or m multiple stages A vaccine prepared from colon 
bacilli and streptococci is of advantage in raising peritoneal resistance before 
operations on the large bowel in single stages 

It has been of great comfort to me to know when and where to employ 
these several procedures, of which I have developed but a few 

The higher the percentage of necropsies a surgeon is able to secure of 
those who die following operation, the lower will be his rate of mortality, 
because his knowledge will be increased by necropsy 
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THE ACTION OF MORPHINE ON THE SMALL INTESTINE AND 
ITS CLINICAL APPLICATION IN THE TREATMENT OF 
PERITONITIS AND INTESTINAL OBSTRUCTION 

By Thomas G Orr, M D 

oi Kansas Citl , Kans 

Much time and eiieigy have iDeen expended in the study of the action of 
opium derivatives upon the gastro-intestinal tiact This study has established 
beyond doubt that moi phine and othei such alkaloids do have a definite effect 
upon the intestinal movements, although the exact mechanism of such effect 
may not be fully explained Regardless of the exact mode of action of an 
opiate upon the muscle of the intestine the lesiilt of such action has been 
positively observed and with this infoimation an estimate of its practical 
theiapeutic value may with safety be made 

Renewed interest in the study of tlie action of opium derivatives upon the alimentary 
canal has recently been stimulated by Plant and Miller' and Iw Gruber and Robinson " 
These writers have reviewed the subject thoroughly and have very convincingly estab- 
lished by their own researches that morphine has certain definite stimulating effect upon 
the smooth muscle of the bowel Plant and Miller made their observations in 
unansesthetized dogs with Thiry- Vella fistulas and in human beings with large thin- 
walled herniae They reported an increase in the general tone, an increase in the ampli- 
tude of rhythmic contractions and an increase in frequency and amplitude of peristaltic 
waves of the small bowel They also noted an increase in the general tone of the colon 
musculature® Gruber and Robinson likewise observed an increase m tone of the ileum 
after giving morphine sulphate intravenously to dogs In their experiments repeated 
injections of morphine intravenously led to a decrease m general tone of the intestine and 
m some instances increased force of the rhythmic contractions Dvorak and his asso- 
ciates* found an increase m intestinal tone and peristaltic activity in both animals and 
patients with and without bowel obstruction after giving moderate doses of morphine 
Reid,“ working in Ivy’s laboratory, made the significant observation that hypertonic 
sodium chloride solutions injected intravenously increased the propulsive power of the 
intestine while morphine did not, although the latter increased the tone and rhythmic 
activity 

The constipating effect of opium and its derivatives is apparently due 
chiefly to its spastic effect on the sphincters, and perhaps to a decrease in the 
upper intestinal and pancreatic secretions® A delay in the pi ogress of 
barium through the pylorus and ileocecal region has been satisfactorily dem- 
onstrated in both patients and animals aftei morphine administration 

It has long been believed by a majority of clinicians that opium and its 
alkaloids relax gastro-intestinal spasm and stop all peiistalsis With this in 
mind the drug has been liberally used to put the bowel at lest as a definite 
therapeutic measure in certain diseases involving the intestinal tiact The 
name of Alonzo Claik® stands piominently m suigical hteratuie as an advo- 
cate of large doses of opium m the treatment of peritonitis From his 
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observations, beginning in 1840, he conceived the idea “that to establish the 
narcotic eflfects of opium within safe limits, and continue them by repeated 
administration of the drug, would cure uncomplicated peritonitis — that a 
kind of saturation of the system with opium would be inconsistent with the 
progress of the inflammation, and would subdue it ” The dosage of opium 
and morphine used by Clark varied within wide limits He began with small 
doses and increased them to produce a definite profound narcotic effect His 
direction to one of his house surgeons when treating cases of puerperal 
infection was to “narcotize those women within an inch of their lives ” He 
recites the case of a ten-year-old boy with peritonitis lasting forty days in 
which the sulphate of morphia was gradually increased until the patient was 
receiving a gram and a quarter every forty minutes On the twelfth day of 
the disease, a woman was given 261 grains of opium These were apparently 
extreme cases, but illustrate the disregard which he had for quantity of the 
drug when a definite narcotizing effect was sought He says that “purga- 
tives are entirely inadmissible The bowels should be left entirely at rest 
until they recover their muscular tone , then they will expel first the gas, and 
then the fasces, or if, after the inflammation is subdued, they do not move 
of their own accord, injections are admissible I have often left the bowels 
absolutely inactive for fourteen days without any recognizable consequence ” 
The popularity of Alonzo Clark’s teaching was apparently somewhat over- 
shadowed by the forceful declarations of Lawson Tait,® in 1892 Tait made 
the statements that “peritonitis is not a lesion which fits into the germ theory 
of disease at all, and it is no use talking about treating peritonitis , you have 
not a chance as a rule , you must prevent it ’’ He discontinued the use of 
opium by mouth absolutely after abdominal operations and only occasionally 
gave one dose of morphine by hypodermic The basis of his treatment was 
through purgation for peritonitis, threatened peritonitis or “anything which 
seems to be likely to turn out peritonitis ” 

The opposing views of Alonzo Clark and Lawson Tait have both had 
ample support by surgeons through the years since 1840 with varying degrees 
of success In 1908, Stockton,’ ° of Buffalo, emphasized the merits of mor- 
phine m the treatment of peritonitis and recited the case of a young girl 
eleven years of age to whom he gave the drug m doses of one-third to three 
grains at intervals of four to six hours In the same journal immediately 
following his article Bovee,^’ of Washington, stated that he was not a be- 
liever m the Alonzo Clark treatment of peritonitis by opium splints and 
preferred to withhold opium entirely if possible Crile and Lower’- advo- 
cated deep morphinization m the treatment of acute appendicitis It was 
their conception that morphine prevented exhaustion of the kinetic system 
The beneficial results claimed for the opium and morphine treatment of 
peritonitis have been based entirely upon false conceptions of the action of 
morphine upon the intestines More accurate knowledge of the action of 
this drug on the muscle of the bowel leads us to a new explanation of its 
usefulness m the therapy of acute peritonitis and obstructive lesions of the 
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intestines Wilen and Dragstedt^*^ have very aptly remarked that the inter- 
pietation of its beneficial action in peritonitis must be on some other basis 
than that of abolishing intestinal activity and putting the intestine at rest 
Expel luiental Results — In an efifoit to estimate the value of morphine 
and codeine m the tieatment of peritonitis and intestinal obstruction we have 
repeated some of the experiments of Plant and Miller, using the Thiry-Vella 
fistula and in addition the Ivy-Mann fistula^^ m normal dogs and in 
dogs with obstructions of the jejunum Morphine sulphate in doses com- 
parable to therapeutic dosage m the human being definitely increased the 
bowel tone, the amplitude of the segmentation movements and initiated peri- 
staltic waves Large doses abolished the peiistaltic action and somewhat 
deci eased the tone but did not aflfect the rhythmic contractions Very large 
doses increased the amplitude of the rhythmic segmentation movements It 
was interesting to note that the jejunum did not lose its power to respond 
to morphine stimulation even in moiibund animals Kymographical tracings 
were made from both Thiry-Vella loops and obstiucted portions of the bowel 
the day of obstiuction and the day of death As long as the animal was 
alive, an intestinal response to morphine was obtained 

The emptying time of the stomach and ileum was studied in dogs receiv- 
ing barium before and after the administration of morphine by hypodermic 
injection The stomach content was delayed two hours after giving morphine 
Barium given through an ileostomy into the terminal ileum emptied in two 
hours without morphine After giving morphine all the barium remained in 
the terminal ileum at the end of two hours 

Clinical observations confirmed the experimental findings that morphine 
definitely stimulates the activity of the small bowel This was strikingly 
demonstrated in a large thm-walled umbilical hernia The increase m activity 
was repeatedly noted after quaiter-giam doses In an adult woman with 
lower abdominal peritonitis, accidentally receiving an overdose of morphine 
which reduced her respirations to six, definite bowel sounds could distinctly 
be heard The characteristic boiborygmi of distended small intestine have 
been noticeably increased in several cases of acute peritonitis and intestinal 
obstruction Diiect observation has been made of a portion of protruding 
terminal ileum following permanent ileostomy The increased activity of the 
visible portion of the gut was always noted after the average therapeutic 
dose of morphine by hypodermic injection 

Clinical Application of Expei imental Findings — One of the most dreaded 
features of the pathology of acute peritonitis and acute intestinal obstruction 
IS the overdistention of the small bowel Patients seldom die with these 
diseases if distention of the stomach or small intestine does not exist Gatch 
and his co-workers^ ‘ have impressed upon us the great importance of bowel 
distention, giving adequate reasons why overdistention may be an important 
lethal factor in obstructive lesions As the distention within the bowel in- 
creases, the circulation through its wall decreases Transpentoneal absorp- 
tion of the toxic mateiial found in the bowel m intestinal obstruction may 
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occur through a non-necrotic bowel wall rendered anaemic by distention The 
contents of both obstructed and normal bowel are equally toxic Toxic 
substances found withm the bowel are not absorbed unless there has been 
some damage to the bowel wall A gut that retains its tone absorbs gases 
readily A gut that retains its tone absorbs things it should absoib and does 
not absorb things it should not absorb The rate of blood flow through the 
muscle probably increases its activity The presence of peiitoneal exudates 
on the bowel surfaces does not alone decrease peristalsis Distention is the 
essential factor in reducing bowel activity In diseases, such as peritonitis 
and intestinal obstruction, which have as part of their pathology excessive 
bowel distention, any successful effort to combat such distention will prolong 
life Any medication designed to relax or splint the bowel to prevent intes- 
tinal movement and the spread of infection is, in the present state of our 
knowledge concerning distention, founded upon erroneous premises 

Since morphine (and codeine) definitely stimulate the bowel tone and 
rhythmic contractions, its use is logical in peritonitis, paralytic ileus and 
bowel obstruction to prevent overdistention Clinical experience has conclu- 
sively proven that there is no foundation for the supposition that such stimu- 
lated bowel activity spreads infection If violent peristalsis be a danger, it is 
obviated in the use of large doses of morphine by the fact that such doses 
reduce peristaltic waves of the rush type, but still maintain an increase m 
tone and rhythmic movements In addition to its action on the bowel, mor- 
phine relieves pain, restlessness, apprehension and'' the discomfort of thirst, 
thereby conserving the patient’s strength and endurance 

The duration of morphine action on the bowel is at least six houis 
Morphine given every four hours will, therefore, exert a continuous stimu- 
lating action It IS recommended in doses sufficiently large to keep the 
patient continuously drowsy and quiet during the height of the disease The 
older clinicians who have used opium and its derivatives m the treatment of 
peritonitis emphasize the futility of timidity in its use Its value is based 
upon a dosage sufficient to produce definite and continuous narcosis Danger 
signals are respirations below twelve per minute or the appearance of cyanosis 
In addition to the use of morphine, special attention should be given 
to the maintenance of water, chemical and metabolic balance in the treatment 
of any intra-abdommal condition involving distention of the small bowel 
It IS well known that hypertonic solutions of sodium chloride given intrave- 
nously will stimulate bowel tone and peristalsis Since this is true, it is rea- 
sonable to believe that a normal sodium chloride content of the body tissues 
will aid in maintaining proper muscle tone of the intestine In the tieatment 
of acute peritonitis secondary to intestinal-tract infections nothing is given 
by rectum during the acute stage Water by mouth is given only to be 
lemoved at once by an indwelling siphonage or suction stomach or duodenal 
tube When the infection is overcome the patient will usually begin to pass 
gas by bowel At this time enemata may be given to aid in emptying the 
colon 
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As an aid in treatment and prognosis, frequent auscultation of the 
abdomen is i ecommended duimg the morphine tieatment of abdominal dis- 
tention The presence of gas and liquid m a distended bowel gives a char- 
acteristic tinkling sound during bowel activity which is totally different from 
the moie muffled sounds of the noimally functioning gut 

Careful attention has been given to the consideration of any harmful 
effects of opium deiivatives m the tieatment of very ill patients with acute 
peritonitis and intestinal obstruction The possibility of narcotic addiction is, 
of course, recognized This should be a guarded but not a deterient factor 
in the treatment Sloping of lespirations has not lieen harmful as far as 
can be determined by the observation of clinical cases If morphine has any 
deleterious effect upon gland secietion, circulatoiy activity or general metab- 
olism it IS not evident clinically Morphine given in large doses in experi- 
mental intestinal obstruction does not shorten the life of animals This is also 
true of high jejunostomies which lesult m death in from two to six days 

Conclusions — (i) Morphine and related opium derivatives when given 
hypodermically stimulate the tone, rhythmic contraction, and in some degree 
peristaltic waves of the small intestine for a peiiod of at least six hours 

(2) To prevent overdistention of the small intestine moiphme is indi- 
cated m the treatment of acute peritonitis, intestinal obstruction and so-called 
paralytic ileus 

(3) The maximum clinical benefits can be obtained only by giving mor- 
phine in sufficient dosage to produce continuous narcosis 

(4) By maintaining the tone and rhythmic contractions of the small 
intestine with morphine, distention is controlled and disturbance of the bowel 
circulation is prevented during the course of the disease until the cause of 
the bowel distention is overcome by the natural defensive powers of the 
patient 
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Discussion — Dr J Shelton Horsley (Richmond, Va ) said he had seen some of 
Doctor Orr’s work a few weeks ago He saw the original tracings The application of 
his experimental work is quite wide, it seemed to him, and it rather reverses one’s 
preconceived ideas — at least his ideas — about the effect of morphine on the gastro- 
intestinal tract 

Morphine, if it tends to keep up the tone of the intestine, as he has seemed to show 
quite conclusively, both by experimental work and clinically, is not contraindicated in 
peritonitis as it used to be thought, but is positiv'ely indicated It adds not only to 
the patient’s comfort but to his physiological resistance 

Dr Ellsvv^th Eliot (New York Citj ) reported the case in an adult of a spread- 
ing peritonitis in 1877, in which, after consultation with Dr Alonzo Clark, large doses 
of opium were administered without apparent effect on the course or duration of the 
infection The patient died on the sixth dav A perforated gangrenous appendix with 
exterior abscess was found on autopsy At that time no operations were done for this 
condition 

Dr Thomas G Orr said that in Alonzo Clark’s articles he apparently had the 
notion that morphine had some specific effect upon peritonitis Doctor Orr did not believe 
this to be correct Morphine simply helps to prevent the abdominal distention until the 
patient can overcome his infection Up to date we hav^e no specific treatment for these 
conditions and we can onlj hope to support the patient until he can overcome them by 
his own resistance 
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BENIGN ENCAPSULATED TUjMORS IN THE LATERAL VENTRI- 
CLES OF THE BRAIN DIAGNOSIS AND TREATMENT 

By Walter E Dandy, M D 

OF Baltimore, Md 

FROM THE JOHNS HOPKINS UNI\Ensm 

In this communication thirteen benign encapsulated tumors in the lateral 
\entricles of the brain are reported There are no signs or symptoms by 
which enucleable tumors can be differentiated from the invasive gliomata 
or other malignant types of tumor which protrude into or obliterate the 
ventricles 

From the literature twenty-fi\e additional cases ha\e been found, all of 
these have been post-mortem findings None has been diagnosed during 
life or removed at operation From an analysis of the signs and symptoms 
of the tumors in the literature together with those m my series there is no 
clinical syndrome by which these tumors can be localized with sufficient 
accurac}" to be found at operation It is true that some of them have hemi- 
plegia, but this by no means permits accurate localization of the growth 
All of these tumors can, however, be localized with absolute precision by 
means of ventriculography (Figs i and 2 ) When used correctly there 
is no danger whatever in this procedure In our series all have been found 
at operation Ten have been removed and the patients are w^ell, three died 
from the effects of the operation In the last nine cases there has been but 
one death The longest sur\ival period has been fourteen years This 
chanced to be the first tumor that was localized by ventriculography 

Primary benign ventricular tumors occur in about o 75 per cent of all 
brain tumors They occur m any part of the lateral ventricles (Fig 3 ) 
The youngest patient was tw'elve, the oldest forty , they, therefore, occur 
during the period of youth The duration of symptoms varied from five 
months to nine years, the average being one to tw o years The only constant 
symptom is headache There may be nausea, vomiting, diplopia, dizziness 
and papillcedema, all of wLich are purely indications of intracranial pressure 
A positne Romberg or a history of staggering gait may mislead the operator 
into a diagnosis of a cerebellar tumor Some degree of sensory or motor 
unilateral paralysis W'as present m about one-half of the cases 

Character of the Tumors — ^The tumors are of various types, most of 
them ependymal gliomata, but they are entirely different from the gliomata 
that arise in the cerebral tissue They are w^ell encapsulated, except at the 
small point of origin in the ependyma, and this is easily removable with the 
tumor In none has there been recurrence There have been twm pure 
fibromata (Fig 4) , these were the largest in the series, weighing 95 and 
124 grams, respectively, and both grew out of the glomus of the choroid 
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Fig 3 — Tumor in right Htenl ventricle causing picceding \eiitriciilogriphic 

chingcs 

plexus One tumor was an adenoma of the choi oid plexus, and anothei was 
a venous aneurism in the wall of the body of the ventiicle (Figs 5 and 6 ) 
This was completely extiipated following a second inti acranial hsemorrhage 
with hemiplegia 



Fig 4 Tumor causing above ventnculographic changes It is a pine fibioma 
arising from the glomus of the choroid plexus 
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Vcntuculog)ap1nc Findings — These are of various types, depending 
upon the size and position of the tumor, always they are pathognomonic A 
sharp line indicating the termination of the air shadow accurately marks one 



cauamgV block in 
body ofVat-eral ventricle,' 

with 

subsequent Nljaenlqrrha^e 
into 

posterior i , 

Sescendmd ^ 

°} (dilated) 


Larde vessels 
° in 

choroid plexus 
supplying tumor 


Fig 5 — Venous aneurism incorporated in the right tentricular wall It had bled 
on tuo occasions producing hemiplegn After removal of the hematoma the aneurism 
was disclosed and removed 


pole of the tumor A sharp straight or curved line suggests a benign type of 
tumor, but one cannot always be certain from the ventnculographical evi- 
dence alone that the tumor is of the encapsulated type Always, there is 






Fig 6 — Photograph of aneurism There A\ere se\eral discrete \enous pouche‘=:, as 
shown m the preceding Fig 5 

hydrocephalus distal to the tumor and caused by the obstruction of the 
ventricular system A tumor may also block the ventricular system at a 
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distance from the tumor, i e , by lateral compression of the aqueduct of 
Sylvius or the third ventricle 

Ticatment — A. cure, of course, can be accomplished only by the removal 
of the tumoi, and the earlier the diagnosis the better the patient’s chances 
It IS always necessary to remove an area of cortex (Fig 7) either directly 
overlying the tumor, if that part of the brain is silent, 01 if the tumor lies 
m the motor or another important area of the brain, the coitical defect must 


r 



Fig 7 — Operative approach to tumor, an area of cerebial cortex is resected in older 

to permit access to the growth 


be made anterior or posterior to the tumor and enucleation may be made 
through this defect 

Discussion — Dr George J Heuer (New York City) remarked upon the enormous 
contribution which ventriculography had made to the diagnosis of certain brain tumors 
He recalled m his own experience how impossible it was to make a diagnosis of an 
intraventricular tumor and that these cases were operated upon sometimes when the 
tumor was not found They eventually came to autopsy and at that time the tumor was 
discovered It is an illustration, he thought, of the advances that are being made in 
neurosurgery 
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ORIGIN AND COURSE OF INFECTION IN SUBPHRENIC 

ABSCESS 

By Philemon E Truesdale, M D 
OF Fall Ri^ek, Mass 

There has been consideiable discussion as to the avenue by which infec- 
tion reaches the diaphragm Although there are many sources from which 
infection may extend to the diaphragm to produce abscess such as appen- 
dicitis, perforated peptic ulcer, choIec3^stitis, ruptured diverticulitis, furun- 
culosis, and other septic foci in the bod}', the most common site of origin is 
either an appendiceal abscess or a perforated peptic ulcer In 890 observa- 
tions, Piquand^ found 251 cases of gastric origin, 191 appendiceal, 131 
hepatic fifty intestinal, forty splenic, twenty-seven pancreatic, twenty-six 
renal, seventeen genital, and thirty-two originating m the thorax These 
figures agree nith statistics compiled by Barnard,- Lockwood,® and Fifield 
and Love,'* who name peptic ulcer, biliary disease and appendicitis as the 
principal sources of infection 

From a study of our own twelve cases of subphrenic abscess and from 
opinions expressed by contemporary authors, we are led to believe that the 
most common channel of infection is by way of the lymphatics In studying 
their function as conveyors of infection it is difficult to determine the exact 
anatomical relationships involved To secure a clear picture of lymphatic 
distribution it is essential to review the methods by which the lymphatic 
system was outlined by three imestigators during the previous century 

First vas the method of Mascagni,'' which was published near the close of the 
Eighteenth centurj It consisted of the injection of a colored solution of gelatin into 
the arteries The solution after filling the blood-vessels passed through their walls, 
permeated the surrounding tissues, and was taken up b^ the Ijmphatics Dilated bj this 
liquid, which soon coagulated the Emphatic vessels were made to stand out quite clearh 
Then thej' were injected with mercur\ and traced throughout the course of their small 
branches This method was incomplete, how’ever, because it did not show the Ijmphatic 
trunks nor the entire network of capillaries Thus at the end of the Eighteenth centurj' 
we knew' how' the hmphatics united in their course and how' the^ terminated, but not 
their origin Mascagni left this great problem for his successors to solve 

The second method of showing the Ijmphatics appeared in 1830 It was introduced 
bj Tohmann and Panizza® After injecting mercuri under the skin, mucous membrane, 
or serosa, the^ dissected up these la\ers and found the anastomosis of the first radicles 
of the Emphatic s^stem But this brilliant network did not include the Ijmphatic trunks 
Viewed with the naked e^e thej appeared excellent but under the microscope thei lost 
all importance because the\ seemed to indicate that Emphatic trunks did not exist 

The German method was applied to the absorbent epithelium of the aessels Bj the 
use of siEer nitrate, a on Recklinghausen,’ m 1865, outlined this laaer of cells and made 
It possible to examine the aessels under the microscope This method offered great hopes, 
particularE in demonstrating the star-shaped cells indicating the origin of the Ijmphatic 
capillaries But this siEer stain often ga^e a result that was variable and a picture 
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difficult to interpret It possessed distinct advantages and was used about twelve j'ears, 
but It was still an intermediate step 

Sappey’s® researches in 1874 differed entirely from those which had preceded In 
order to bring the vessels into plain view, he did not direct his attention to the wall of 
the vessels but to their contents He used the lymph itself as a means of investigation 
He believed that if he could color the contained bmipli, it would offer the best agent for 
determining the source from which it came After lengthy and laborious study, he found 
a suitable color which imparted a dark tint and appeared almost black Presently the 
flow of lymph through a network of transparent threads produced a deep tint in separating 
perfectly on the background of the preparation Thus to the observer the conditions 
presented were similar to those of the capillaries when naturally or artificially injected 
In this manner Sappey obtained the greatest degree of enlargement of the vessels and 
revealed the lymphatic trunks 



Fig I Tig 2 


Following these collective researches, MacCallum,'' of Johns Hopkins, in 1903, may 
be considered to have contributed more than any of his predecessors to our knowledge 
of the complicated process by which granular materials are absorbed by the diaphragm 
through the peritoneum under normal and pathological conditions He chose the dia- 
phragm as the most important absorbing area of the peritoneum and studied in detail 
the anatomy of the tissues which separate the lumen of the lymphatic channels from the 
cavity of the peritoneum On the pleural surface of the diaphragm the lymphatics 
anastomose abundantly and form a network over the whole surface On the peritoneal 
side the lymphatics are arranged differently In their arching course they he in spaces 
between the connective-tissue fibres and are separated from the peritoneal cavity by an 
extraordinarily thin layer of tissue These thin areas form the most favorable site for 
the entrance of materials from the peritoneum These sac-hke channels appear as small, 
diamond-shaped clear areas and are plainly seen in the accompanying illustration of the 
oesophagus (Fig i ) When granular material IS injected into the peritoneal cavity, 
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we find that these blind sacs or laciintB m the diaphragm become injected with the 
granular substance, and from them we can trace the material into the anastomosing 
trunks of the pleural network, then into the efferent trunks, and on into the mediastinal 
lymph-glands 

MacCallum studied this tissue further by employing thin paraffin sections fixed in 
Zenker’s fluid The lymphatics were injected with an o 5 per cent solution of siher 
nitrate followed by agar which w'hen cooled kept the channels widely distended In this 
wav the smoothly stretched lining could be studied It w'as discovered that the endothelial 
lining of the Ijmphatics was complete with no perforations, and that the peritoneal 
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C 

Fig 3 

epithelium like the lymphatic endothelium w-as a complete membrane The nature of the 
tissue betw'een the peritoneal epithelium and the endothelium of the lymphatics was next 
studied This basement membrane was demonstrated bj Bizzozero,’" Vincenzi,” and 
Muscatello,*^ who macerated the tissue in Muller’s fluid and alcohol and found that it 
could then be readily torn awa3 in small strips MacCallum found no communication 
between this basement membrane and the Ijmphatic lacuncc These lacuna; w'ere the 
absorbing terminals of the diaphragmatic l>mphatics, had a complete lining endothelium, 
and were separated from the peritoneal cavitj bj looselj' wo\en connective tissue and 
the peritoneal epithelium 
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MacCallum was forced to conclude that absorption of granular material 
was brought about by phagocytosis He demonstrated this by injecting a 
suspension of carmine into the peritoneum of a rabbit After a few hours, 
examination of the diaphragm showed the lacimcs spiinkled over with leu- 
cocytes which swarmed ovei the surface of the lacunce and could be seen m 
large numbeis making then way with the load of pigment through the 
roof of the lacuna’ Finally, the endothelial cells in the lymphatics became 
swollen with pigment 

Chart 


ANALYSIS OF CASES 

Total Number Cases 12 

I Sex 

W Males & Cb) Females V 

E Aqe 

(a) Oldest 72 (b) Youngest 20 (c) Average H-H- 5 

m 

Symptoms 

Co) Septic temperature 12 

ttoLefmite Icucocytosis H 

Cc) Local pain and tenderness 12 

Cd) Evidence of fluid in chest 3 

CelBcterred pain to shoulder . 3 

CO Fecal expectoration -V 

isr 

Cause 

A Followiny initial operation, for- .S 

C-ai Acute suppurative appendicitis ^ 

cb) Perforated duodenal ulcer 2 

(c) Acute cholecystitis.. 1 

(d) Carcinoma of ocsophayus 1 

E> Abscess present on entry, origin undetermined 14 

Y 

Tijpe of 
DrQinqye 

Cq) Thoracic 5 

(W Abdominal 5 

CO Abscess undraincd Z 

^ Result 

CaiDied 9 

(b) Recovered 3 

ifil Operative mortality 70% 

Total mortality .75% 


Although MacCallum observed that individual cells could be separated by 
respiratory movements and fine granules forced between them, he found no 
support for the statement that there exists open communication between the 
peritoneum and the lymphatics and proved that the peritoneum is not a part 
of the lymphatic system Each of these structures is lined with cells which 
retain their specificity throughout and nowhere merge into one another 

These investigations by MacCallum have not been disproved so far as 
we know 

The diaphragm of the horse, as injected by Sappey, owing to its enor- 
mous development, provides a good illustration of the origin of the lymphatic 
network covering the muscle fibers and accompanying them to the lymphatic 
trunks into which they drain (See Fig 2 ) These comprise two anterior 
groups, a a, five trunks which he centrally and give off branches that 
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miinicate with glands located around the vena car a, b h, and five or six aoitic 
trunks which he posteiiorly on either side, c c 

The next figure (Fig 3) illustrates the lymphatic system in the dia- 
phragm of a man, A, a dog. B, and a rabbit, C In the rabbit the lymphatic 
system is as highly developed as in the dog In both the arrangement is 
similar even in the anterior poitions In man, however, the two anterior 
groups a a, continue m closer relation nith the mammary veins In addi- 
tion, one or two independent vessels are found between the two groups of 
mam trunks which empty into the same vessels In observing the myriads 



Fig 6 

of small vessels contiguous and superimposed, one is surprised to find so 
many vessels in so thin a membrane 

The chart on page 849 contains a list of twelve cases of subphrenic abscess 
recorded at the Truesdale Hospital In seven of the twelve cases the focus 
of infection was nithin the peritoneal cavity, in one case ■within the thorax, 
and m four undetermined, though in each the history was suggestive of an 
intestinal lesion Four of the intraperitoneal cases followed operation for 
appendiceal abscess 

Since the majority of these cases developed as a sec|uela of appendicitis, 
lie have studied the lymphatics in their course from the appendix to their 
distribution m the region about the diaphragm The bacillus-laden lymph 
passes from the appendiceal abscess to the appendicular nodes which com- 
municate u ith the ileocecal nodes The stream then empties into the 
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lymphatic trunk following the superior mesenteric vein (Fig 4) which in 
turn empties into the portal vein 

Likewise a focus of infection at any point m the descending colon would 
gam access to the lymph channels accompanying the inferior mesenteric 
vein (Fig 5), which finds its way into the superior mesenteric vein before 
emptying mto the portal vein Thus the lymphatics draining the entire colon 


A 

1 


I 

1 

1 
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c 


B 


Fig 7 


(Sappej) 



reach the liver in juxtaposition with the mesenteric veins This course of 
the lymphatics offers an explanation for the frequency of extension of malig- 
nant disease from the colon to the liver 

When the lymphatic vessels reach the liver they pursue a most intricate 
course Their distribution is seen in detail in the next two illustrations 

On the inferior surface of the liver (Fig 6) there are six principal 
trunks Those which arise mainly from the right lobe of the liver {A) 
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terminate in nodes siiiioundmg the vena cava (i, i, 6 , 6 , 6) Trunks 2, 
3, 4, and 7 empty into nodes 15 resting on the neck of the gall-bladder 
Deeper branches 5, 9, disappear in the liver to follow branches of the portal 
vein Trunk 8 is the principal tiunk of the left lobe (J 5 ) Trunks 10, ii, 
12, and 13 come from the superior surface of the livei and terminate m 
nodes m the posterior part of the longitudinal fissure Still other lymphatic 
trunks connect with the teiminal pait of the oesophagus, 14 



Fig 8 

A more diffuse distribution of the lymphatics is noted on the superior 
surface of the liver (Fig 7 ) The collecting stems are more conspicuous 
on the right lobe (A) than on the left (B) They pass forward and 
downward, i, 2, as they curve around the anterior border of the liver and 
join stems from the gall-bladder, which pass into the hepatic nodes m the 
transverse fissure In the anterior view (A, B, C m Fig 7) the dense net- 
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work of l3anphatic vessels is seen along the line of attachment of the falci- 
form ligament In Fig B, side view, some lymi:»hatic trunks are seen passinij 
backward along the vena cava and through the diaphragm, others pass be- 
tween the layers of the falciform ligament toward the undei surface of the 
diaphragm Figure C shows a cioss-section through the liver The lym- 
phatic vessels are seen accompanying branches of the portal vein 

The lymphatic vessels which pass through the diaphragm finally ter- 
minate in the lower nodes of the inferior deep ceivical group Thus a direct 
route IS provided for the metastasis of the supraclavicular nodes frequently 
induced by abdominal carcinomata, and since these stems also communicate 
with the lymphatics of the pleural surface of the diaphragm, which are closely 
associated with the thoracic vessels, opportunity is afforded for the develop- 
ment of pleuritis as a result of a subdiaphragmatic abscess 

After coursing through the liver the lymphatic vessels continue their 
route and finally reach the diaphragm with their infected lymph Localizing 
above the liver, the infection develops into an abscess Fig 8 shows a 
subphrenic abscess with the superimposed right lung adherent to it By 
blunt dissection the lung was separated from the diaphragm, revealing the 
site of rupture of the abscess where it communicated with the lung, a fre- 
quent channel of evacuation The lung was peeled back to make the abscess 
accessible for drainage 

Sninmajy — The lymphatics are the common carriers of infection from 
the peritoneal cavity to the liver and diaphragm 

The diaphragm is richly supplied with lymphatics and on its peritoneal 
aspect is found an elaborate network of lymph-vessels which promotes rapid 
absorption 

The channels through which infection reaches the liver and diaphragm 
from the ileocecal region and the descending colon are quite clearly de- 
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VESTIGIAL VIASTITIS 

A HITHERTO UNRECOGNIZED SYNDROME 

By Alexis Y Moschcowitz, M D 
or Nrw YonK, N Y 

In order to obviate all misconception, it is necessary to state at the out- 
set that the lesion I am about to describe has nothing whatever to do with 
the somewhat hackneyed subject of supernumerary or aberrant in easts, 
hyperthehe, etc The only “relation between vestigial mastitis and the latter 
conditions is that both originate from a common embryonal anlage 

My theme will perhaps be easier to follow if I first submit short abstracts 
from the clinical histones of my cases 

Case I —Mrs kl M , thirty-nme years of age, was referred to me by Dr Eh 
Moschcowitz April 29, 1930, because of a tumor 
in the left breast which had existed without any 
appreciable change for a number of months 
The tumor, about the size of a hazel-nut, pre- 
sented the characteristics of an innocent fibro- 
adenoma and I did not hesitate to express my- 
self in this manner and to reassure the patient 
The tumor was located m the mamillary line, 
close to the inferior periphery of the breast 
When mi examination was completed, the pa- 
tient casually called my attention to a peculiar, 
veri shallow and very narrow groove which 
she had noticed during the past few months, and 
w'hich extended, roughly speaking, from the 
upper margin of the breast in a rather graceful 
curve tow'ards the corresponding axilla This 
groove w'as about six inches long and w'as 
slightl} tender on pressure Never having en- 
countered a groo^e of a similar nature, I con- 
tinued my examination with particular care 
Much to my surprise, I now' discovered upon 
the abdomen not a groove like the one just 
described, but a cord, which began at the lower 
border of the breast, approximately, at the loca- 
tion of the previously described fibro-adenoma 
and which coursed in the general direction of 
the symphysis pubis As far as it w’as traceable, 
this line W'as about eight inches long and gradually faded aw'ay (Fig i ) It felt rather 
w’lri and not unlike an adult vas deferens, but perhaps a trifle thinner I particularlj 
w'ant to mention that this cord w'as not intracutaneous but distinctly subcutaneous, ap- 
parently w'lthin the fattv layer of the anterior abdominal wall It was somewhat tender 
to pressure In the presence of these additional findings, a justifiable doubt arose in 
ms mind as to the correctness of my preliminary diagnosis of fibro-adenoma, and it 
occurred to me that the abdominal cord might be an aberrant lymphatic vessel contain- 
ing a carcinomatous deposit, secondari to a possibly malignant tumor of the breast This 
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appeared to me rather more than plausible because of the peculiar location of the mtra- 
mammary tumor, namely, close to the inferior margin of the breast I explained mj 
fear to the patient and urged exploration of the tumor I also suggested the advisabilitj 
of excising a small bit of the abdominal cord for microscopical examination 

Operation, May 6, 1930 The breast tumor was excised and was pronounced to 
be a fibro-adenoma At the time of the operation, the cord m the anterior abdominal 
wall could no longer be recognized as a definite cord An excised portion resembled 
somewhat firm infiltrated fat The specimen excised from the abdominal wall which 
was at a considerable depth below the cutis was examined by Dr Paul Klemperer,* 
Pathologist to Mount Sinai Hospital, and described in the following words 

“Section 4052, No 2 (Figs 2 and 3) shows several fragments of fat tissue, one 
of which includes tubular structures cut in longitudinal and cross-section These tubular 
structures are lying within a connective-tissue matrix and are occasionally surrounded 
by a considerable number of lymphocytes intermingled with sporadic polymorphonuclear 
leucocytes and rare plasma-cells These tubular structures vary in width, the widest 
contains some pink-staimng amorphous material The epithelial lining of this particular 
duct consists of flattened cells with cjlindrical nuclei Within the same connective- 
tissue stratum, there are similar ductlets which have a capillary lumen and are lined bj 
columnar cells with rather pale nuclei In one of the adjacent connective-tissue areas, 
there are numerous other cross-sections of ducts which are lined by columnar epithelium 
These epithelial structures closelj resemble the smaller ducts found m atrophic mam- 
marj' tissue There are no actual lobules present The cellular infiltration of the stroma 
suggests a mild inflammatory process ” 

I see the patient at frequent intervals Eien a meticulous examination and palpation 
of both the supramammary and inframammary regions fail to reveal the slightest ab- 
normality, nor does the patient complain in any manner In parenthesis, I vish to 
mention at this point that I have noted similarl}' a complete disappearance of the 
definitely palpated cord in several other instances I account for this phenomenon 
by assuming that the cord is palpable onlj when, for some hitherto unexplained reason, 
it is either inflamed or otherwise changed pathologicallj , as is evidenced by the specimen 
above described, and that upon the cessation of the inflammation it eludes detection, even 
though de facto it is still present I wish to call particular attention to the fact that 
in the specimen obtained from this patient there is still in evidence a marked round-cell 
infiltration, a finding indicative of an inflammatory process This inflammatory process, 
to my mind, also accounts for the pain of which all of these patients complain and which 
IS the particular symptom which prompts them to seek medical advice 

Case II — Mrs K B, thirtj-six jears of age, was referred to me October 5, i93o> 
complaining of pain in the left half of the abdomen, without an> more definite localiza- 
tion Examination carried out punctiliously failed to reveal anything of a pathological 
nature within the abdomen I was about to abandon all further efforts in quest of a 
diagnosis and seriously entertained the question of malingering In order to exclude 
this eventuality I examined the patient, as I am accustomed to do for obvious reasons, 
while I directed her to contract her abdominal muscles In executing this manoeuvre, 
my palpating fingers suddenly felt a cord which was located just about in front of the 
outer edge of the left rectus abdominis The cord felt wirj, something like a thin 
vas deferens, its general direction ^^as, I should say, on a line between the left nipple 
and the sjmphjsis pubis I could trace it for a distance of about eight inches and it 
faded away at both ends (Fig 4 ) It was tender on pressure, but only whe n pre ssed 
against a firm base, in this instance the contracted abdominal muscles During the exami- 

* I avail myself of this opportunity to express my gratitude to Doctor Klemperer 
for the manifold pathological examinations, as well as other favors m the course ot the 
preparation of this paper 
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Fig 2 — Section of mframammary cord in Case I Low power 



Fig 3 Section of inframammary cord in Case I 
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nation, the patient ^olunteered the information that this was the pain of which she com- 
plained and for the relief of w'hich she sought advice I repeated mj examination at 
W'eeklj’’ intervals and W'as thus repeatedh able to confirm m3" findings On reexamining 
the patient about six months later, I could no longer find an3 trace of the cord and the 
patient considered herself w'ell 

Case III — Dr C consulted me in December, 1931, as to the nature of a peculiar 
cord w’hich he dISco^ered b3" accident in the left axilla In realit3", the discover\ was 
not w'holl} accidental, because on closer questioning the patient confessed that the self- 
examination which led to the disco%er3 of the cord w’as induced by a sense of dis- 
comfort in the region mentioned Dr C considered the cord to be an inflamed hmphatic 
vessel, presumablv secondar3 to a tin} pustule on the outer aspect of the arm Some 



Fig 4 — (Case II) Ivote long infn Fic 5 —(Case III) Note supnmammar\ 

mammarj cord on left side cord on left side 


time after Dr C ’s first visit, he imparted to me the additional highly interesting informa- 
tion that he recollects that at the age of fifteen he was under treatment for a painful 
swelling of the breast, accompanied b} a serous discharge from the nipple 

Ph3Sical examination revealed the pustule previous!} alluded to In addition, there 
was to be palpated a cord-like structure about five inches in length which ran parallel 
with the inferior border of the pectoralis major in the anterior axillar} space tow^ard 
the chest-wall and then curved graduall} downward towards the breast (Fig 5 ) 
Both ends graduall} faded away into the surrounding tissues At this point, I again 
wish to emphasize that the cord was definite!} subcutaneous and not intracutaneous I 
can give no better description of the cord than b} reiterating that it felt like an adult 
vas deferens Dr C, nev'er having heard of such a possibilitv, doubted the correctness 
of m} diagnosis and rejected mv suggestion to excise a small portion of the cord for 
microscopical examination Incidentally, I cannot quite blame the patient for his lack 
of cooperation, because I assured him that the cord vv"Ould disappear in the course of 
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time My last examination took place November 12, 1932, and revealed nothing 
abnormal 

Case IV — In February, 1932, I was requested by Dr Leon Ginzburg to see Miss 
R A , nineteen years of age, a patient in the Out-Patient Department of Mount Sinai 
Hospital, who gave the following history Three weeks ago, she had an attack of 
influenza Shortly thereafter, she began to complain of pain in the right axillary 
region To use her own words "She felt as if she were getting a boil” Upon 
examining herself, she discovered a painful strand in the axilla Physical examination 
revealed a cord about six inches m length in the anterior part of the axilla, which at 
first ran parallel with the inferior border of the pectorahs major, and upon reaching 
the chest-wall curved gradually downward in the general direction of the breast (Fig 6 ) 
The cord felt just about like an adult vas deferens, and was rather tender I dem- 



I iG 6 (Case IV) Note supramammarj Fig 7— -(Case V) Note supratnarmiai v 

cord on right side cord and inframammarj cord on left 

side 


onstrated the patient to several colleagues who chanced to be present When I wished 
to reexamine her, I made heroic efforts to trace her, but greatly to my regret, as is so 
frequently the case with the shifting population in a large city, I was unable to do so 
Case V Mrs Rose P , thirty-eight years of age, consulted me November 5, 1932 
Several y^ears ago, I operated upon her sister, on which occasion I extirpated a super- 
numerary breast from the left axilla, and she still has a supernumerary breast in the 
right axilla The patient under discussion now states that for the past four years she 
las suffered intermittent pam in the left breast and axilla radiating down the arm 

H ™der treatment in the Out-Patient Department of the Lenox 

Hill Hospital About one year ago, she noticed that she could not lift the left arm 
u y as the right, nor as fully as she was able to do formerly , as she states, “because 

859 





ALEXIS V MOSCHCOWITZ 


there was something that was pulling her arm down” More recentlj, she was under 
treatment at the Post-Graduate Hospital and was advised to discontinue the use of her 
arm and to report in two weeks Her pain, general discomfort and functional dis- 
ability continued unabated 

My physical examination revealed the following status of interest When the 
patient was requested to elevate the left arm, she was unable to do so as completely 
as on the opposite side This disability was caused by a strand of tissue which was not 
only palpable but also visible, which ran in the anterior portion of the axilla from the 
chest wall toward the humerus and was apparently quite taut The strand of tissue felt 
about the size and consistency of an adult vas deferens and was rather tender It was 
about five inches long, these measurements are only approximate because I could not 

follow the cord toward the breast quite as 
readily as in some of the other cases It was 
distmctlj subcutaneous and not intracutaneous 
I presented the patient to several colleagues 
One was inclined to doubt my tentative diag- 
nosis and suggested that the strand of tissue 
palpated might be the tendon of an abnormal 
slip of the pectoralis major Continuing my ex- 
amination, I believe I also felt two short cord- 
like strands m the subcutaneous fat of the 
anterior abdominal wall, running m a saggital 
direction in the nipple line of the left side, but I 
am not fully convinced that this observation was 
correct (Fig 7 ) I have seen the patient 
several times since and at each examination 
could verify the correctness of my various ob- 
servations I suggested an excision of the cord 
to the patient, being convinced that this pro- 
cedure would free her from all her complaints, 
but thus far have failed to gain her consent to an 
operation 

The case just described is exceptionally 
noteworthy, because we are dealing with two 
sisters, both of whom show an abnormality in 
the development of the breast, one sister has 
bilateral supernumerary axillary breasts while 

Fig 8 — (Case VI ) Note short diagonal the Other sister has an inflamed vestigial mam- 

inframammary cord on right side gtructure 

Case VI — December 9, 1932, I was invited by Doctor Brettauer to see Mrs R H, 
who had consulted him about some uterine trouble She was suffering from dys- 
menorrhoea and had frequent attacks of mild peritonitis She availed herself of the 
opportunity to also show Doctor Brettauer a cord-like structure located below the right 
breast This cord had existed for a number of years and was painful from time to time, 
pancularly during her menstrual periods 

On examination, I again found a peculiar cord about two and one-half inches m 
length which began at the periphery of the right breast, not, however, m the nipple 
line but a trifle to the right of it (Fig 8) , nor did it run in the general direction of 
the symphysis pubis, but more toward the umbilicus I am therefore not convinced 
of the correctness of the observation in this case I am inclined to include it, however, 
for the reason that it presented most of the characteristics of the other cases and also 
on account of the pain and tenderness in the cord during her menstrual periods Doubt 
IS created m my mind only because of the direction of the cord which was not! quite 
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as It existed m other cases, namely, toward the symphysis pubis Doctor Brettauer 
expects to operate upon this patient for her uterine trouble, at the same time, he 
intends to excise the cord under discussion for pathological examination 


Symptomatology — A careful survey of these six histones reveals a com- 
parative lack of symptoms, those few symptoms that are present, however, 
are very definite and striking The outstanding feature of all these patients 
and the one I wish to particularly emphasize is that each one is an actual 


and actively complaining patient who 
seeks relief for a very definite ailment , 
in other words, the physical signs to 
be shoitly described were not merely 
accidental findings in otherwise healthy 
individuals In the main, the prin- 
cipal complaint of these patients is 
either pain or functional disability, or 
both, either below the breast extend- 
ing for a variable distance upon the 
abdomen, or above the breast extend- 
ing towards the corresponding shoulder 
and axilla Pain was present m all 
cases but was rather severe m Cases II, 
V, and VI The functional disability, 
as might be surmised, was more pro- 
nounced in the three supramammary 
cases and was an outstanding feature 
in Case V This is just what might 
have been expected on account of the 
anatomical location of the lesion, the 
legion of the shoulder, which is much 
more liable to slight traumatic insults 
than the soft tissues of the abdominal 
wall 

Physical Signs — The preeminent 
physical finding is the presence of a 
coid-like structure m certain character- 



Fig 9 — Outline of milkndge after Dietrich and 
Frangenheim^ (After Merkel ) 


istic locations and only m these, namely, either upon the abdomen or on the 
thorax and axilla or both 


The cords are found only m the course of a very narrowly circum- 
scribed line which begins m the lateral part of the axilla and runs towards 
the chest, upon reaching the chest, the line curves downward to reach the 
upper border of the breast m the nipple line This part of the line may 
therefore be called the supramammary part of the line The inframammary 
portion of the line begins at the inferior border of the breast in the nipple- 
hne and runs, slightly converging towards its fellow of the opposite side, 
in the general diiection of the symphysis pubis (Fig 9 ) 


861 



ALEXIS V MOSCHCOWITZ 


The cords vary in length, nor can the length be measured accurately 
because they tend to fade imperceptibly at both ends into the surrounding 
tissues Some of the cords I have observed were very short, not more 
than two or three inches, wdule others were quite long, up to eight inches 
or more It is not an easy matter to give an accurate description of the 
cord , the best w^ay I can describe it perhaps, is to compare it to an adult 
vas deferens, because of the sensation which it imparts to the examining 
finger A few^ of the cords w'ere somewdiat thinner than that During 
what might be termed the more acute stage of the illness, these cords w'ere 
quite tender, but wuth the subsidence of tbe acute period, the space previ- 
ously occupied by the cord lacked all tenderness, as might have been expected , 
as a matter of fact it cannot be differentiated from the surrounding tissues 

The lesion exists in both sexes Case III w'as m a male Apparently, 
however, it is much more frequent m the female sex , m the six cases reported 
m this presentation, the ratio was as five to one I have already indicated 
that the localization of the cords m question is confined wuthin very narrow 
limits I have encountered them on both the light and left sides, ahvays, 
however, on the anterior surface of the chest and abdomen and never on 
the back or sides "" 

If the location, direction in fact entire topography of the line are studied, 
It becomes evident that there must be some anatomical basis for this peculiar 
and one might almost say, spectacular distribution , and yet, up to the present 
time, at least, nothing of the kind has ever been described as existing in 
post-natal life In order to find a correct explanation of this peculiar dis- 
tribution, It IS essential that we trace the embryology of the breast 

Einbi yology — The entire embryological development of the breast is in- 
teresting It IS not my intention, how'e\er to describe it at great length, 
because only one very brief phase of it, namely, the one that exists only in 
a fifteen-millimetre embryo is germain to the subject under consideration 
at present Those interested m the later stages are referred to the masterly 
monograph by Eggehng- wduch brings the subject practically up to date and 
has the additional merit of a very complete bibliography Prior to 1892 
our knowdedge of the earl}^ development of the breast w'^as limited to the 
stage of the papilla and bud formation, nothing wdiatever was knowm of the 
various preceding stages In the year 1892, O Schultze^ described a much 
earlier stage in the development of the breast m a series of animals, namely, 
in pigs, rabbits, cats, foxes and moles Schultze reports that he saw in a 
fifteen-millimetrej embrjm, a line wduch ran from the attachment of the 
plate of the anterior extremity to the attachment of the plate of the posterior 
extremity He describes the line as being verj'’ narrow^ and as being slightly 

* This IS not quite as self-e\ident as might be expected, because in some mammals, for 
instance, m certain members of the hippopotamus group, the normal breast is located not 
upon the ^entraI surface of the bod\, but well oier on the side This is a rather wise 
proMsion of nature, as it enables the ^oung, usuallj carried upon the back of the mother, 
to suckle even w'hen the mother is partially submerged in w’ater 

■f Whenever measurements of embryos are quoted in this article, it alwa\s means 
nape-breech length 
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elevated Schultze called this line ‘‘Milchlinie” or milkline, although he adds 
that “Milchleiste” or milkndge, would perhaps be a more appiopnate name 
Subsequent writers on this subject aie not entirely m accoid as to the propei 
noinenclatuie, as some speak of a milkline, others of a milkndge and still 
others use both terms indiscriminately My knowledge of embryology is 
too meagre to give me the piivilege of taking sides m this controversy It 
appears to me reasonable, howevei, to call the very eaihest stage of the 
structure a milkline (“Milchlime”) and subsequently, when it has attained 
an appreciable thickness, to call it a milkndge (“Milchleiste”) 


The next contribution of importance is that of Hugo Schmidt,' who, having been 
interested mainly m the question of supernumetary breasts and nipples, approached the 
problem from a slightly different angle Schmidt’s article, although quite short, is a 
very valuable contribution to the question, it is regrettable, however, that his article, 
owing to many apparently contradictory statements, lacks conviction m some respects 
Thus, for instance, if I undestand properly a rather involved sentence on p 702 of his 
article, he goes so far as to deny even the existence of a milkline The only saving 
clause IS that he qualifies his negating statement by adding the words, “at least, not 
to the extent described by him (Schultze) ’’ He examined human embryos of the 
proper size for the presumed Milchleiste, which had already been discovered by Schultze 
in pigs and other animals, and definitely states that he failed to find one In my 
estimation, no valid reason whatsoever exists for making such a statement because he 
promptly reverses himself when, in the further course of his description, he states that 
he saw in the anterior axillary line of two embryos a line running downward for one 
to two millimetres which was lighter in color and which may have been a Milchleiste 

The two embryos examined by Schmidt were fifteen millimetres long In the first 
embryo, he saw a line on the left side under a magnification of seven diameters , it 
was short and comparatively thick In the second embryo, it was not quite so distinct, 
but judging solely by his description, Schmidt must have seen it, because he definitely 
states that he observed the line divide at one point, and in addition, saw in the line 
of division an oval area which became more conspicuous because of its darker color 

No such line was to be seen in larger embryos, namely, those of seventeen to 
thirty-four millimetres 

Schmidt made his most interesting and valuable contributions when he studied 
his material microscopically He made serial sections parallel to the long axis of the 
embryo, which began at the axillary end of the line and progressed towards the mid- 
hne In this manner, he discovered in addition to the anlage for the mam mammary 
gland eight other, although smaller anlage, which he designates as supernumerary 


mammary anlage The outermost one of these was near the axillary end of the line 
It IS rather important to bear in mind that Schmidt made his microscopical sections 
parallel to the long axis of the embryo, because in this manner he discovered that the 
additional mammary anlage cephalad to the mam mammary anlage were to the outer 
side of the nipple line , while those situated caudad were internal to the nipple line 
Schmidt made, as already stated, his sections parallel to the long axis of the embryo 
and by subsequent reconstruction he was enabled to map out the peculiar course of the 
line The great merit of Schmidt, therefore, is that his contributions laid the founda- 
tion of our knowledge of the peculiar topography of the milkline m the human body 
In spite of Schmidt’s denial of having seen a macroscopically visible milkline m 
his embryos, it appears quite conclusive to me that he must have done so Be that as 


It may, all subsequent writers on this subject generally give credit to Kallius for 
laving been the first to see a milkline in a human embryo 

Kalhus was the first person to see the analogue of Schultze’s milkline on a fifteen- 
nii inietre embryo The cue to it was its lighter color He stated that on the right 
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side he saw a ndge-hke elevation, which began about 025 millimetres below the 
attachment of the anlage to the upper extremity It was situated approximately in the 
mid-axillary line and was about i S millimetres long As it descended it graduallj 
faded away, and, m consequence, the lower limit of the line was not as sharply demar- 
cated as the upper The entire width of the line was about one-third millimetre 
Kallius furthermore states that he had difficulty in measuring the exact height of the 
line, but he estimated it to be about i S millimetres At all events, it was thick enough 
to cast a shadow when properly illuminated With negligible variations, the line on the 
left side was similar to the one on the right 

Microscopically, this ndge-like elevated line proved to be, throughout its entire 
extent, a distinct thickening of the epidermis, of varying width and depth, and com- 
posed of layers of cylindrical cells Kallius quite justifiably looks upon this even 
microscopically readily visible line or ridge as the very earliest anlage of the breast 
Subsequently, a true breast forms only from a comparatively minute portion of the line 
and he surmises that the remainder of the line disappears It is rather interesting to 
note the importance of the early development of the breast, as Kallius estimates his 
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Fig 10 — Embryo after Kallius,* right side Fig ii — E mbryo after Kallius*, left side 

embryo to be, at most, thirty to thirty-four days old (Figs 10 and il ) Kallius is 
of the opinion that, at least in the human embryo, the milkhne appears very rapidly and 
disappears just as rapidly, but he offers no evidence of having actually observed it 
His assumption of the disappearance of the human milkhne has, however, a rational 
basis, because a process of a similar nature has been observed m pigs 

Chronologically, the next contribution of importance is that by Heinrich Schmitt," 
in which he confirms the observations of O Schultze, Hugo Schmidt and Kallius He 
IS rather scrupulous in giving Kallius the credit for having discovered the enormous 
extent of the Milchleiste, over such a large surface area of the embryo Schmitt 
describes the subsequent development of the breast and finally adds the significant state- 
ment that considering the fact that the breast develops only from a comparatively small 
portion of the Leiste, the remaining portion of this embryonal structure must, in the 
course of further development, undergo retrograde changes Both Schmitt and Kallius 
are of the opinion that the long caudal portion of the Leiste* not utilized m the 
development of the normal breast is very probably the precursor of supernumerary 
breasts As a matter of fact, he literally makes the statement that he actually saw 
occasional structures in older embryos which gave him the impression o f a temporary 

* Kallius as accident ivill have it, made his obseriations on a mutilated embrjo, the head having 
been severed in transit The head shown in outline in his illustration, which accompanies this article 
(Fig 10), was drawn in subsequentlj , after comparison with His Normaltafeln 
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hyperthehe Whenever supernumerary breasts and nipples develop, they are always 
located m the course of the Milchleiste 

The last decade of the nineteenth century was peculiarly prolific in articles dealing 
with the various stages of the development of the breast The majority of these 
contributions are, in the mam, confirmatory of preceding observers, very little is to be 
gained, therefore, by quoting these at greater length Full meed of credit, however, must 
be allotted to the truly astonishing observations of Ernst Bresslau'^ who has done perhaps 
more than anybody else to clarify the comparative embryology of the mammary gland, 
having studied the subject most carefully and assiduously in the three principal mam- 
malian groups, namely, in the monotremes, marsupials and placentals I want to 
mention Bresslau’s contribution particularly, because in his discussion of the mammary 
development of bats (who like humans, have only one pair of breasts, namely, pectorals) 
he states that he saw a Milchleiste in a five-millimetre embryo, the cephalic end of 
which forms the definite anlage of the breast, and he casually adds the significant remark 
“that the rest disappears” 

Bresslau concludes his article by propounding the hypothesis that the epidermis 
m those locations where the milkline existed in the embryo never loses its primary 
inherent property, in consequence of which it always retains the power to proliferate 
at some future time I cannot fully subscribe to this proposition in the present state 
of our knowledge In my judgment, it would be rather hazardous to venture an opinion 
in the question as to whether a supernumerary breast, which is perhaps discovered for 
the first time at puberty or during lactation, has just been formed or whether it has 
existed in a dormant and undeveloped stage for a long time, on, the contrary, to me, 
It appears rather probable that the latter is more likely 

The numerous articles that have appeared since the epochal discoveries of Schultze 
and Kallius are m the mam casuistic contributions to the subject of hypermastie and 
hyperthehe Deaver and McFarland,® in their monograph on the breast, have compiled 
a notable senes of these and other abnormalities of the breast These authors deserve 
the greatest credit for a monumental work 

To recapitulate, we may accept as proven 

(1) There exists in embryonic life (seen in fifteen-millimetre embryos and in a few 
instances m even smaller embryos) a line which is the earliest anlage of the breast 

(2) This line has a very definite localization Roughly speaking, it extends from 
the axilla to the symphysis pubis 

(3) Although this primitive line is very long, a true breast in the human species 
develops only at one point, namely, m the pectoral region 

(4) When abnormalities occur, e g , hypermastie or hyperthehe, these abnormal 
structures are always located m the course of this line The very rare exceptions 
reported as having been encountered in other parts of the body lack all acceptable 
scientific proof 

(5) There are only surmises as to what becomes of that apparently superfluous 
part of the line which does not enter into the formation of the breast Most authors 
do not discuss this phase of the subject at all A few, for instance, Lustig” or Heinrich 
Schmitt,® mention only casually that the milkndge regresses or that it disappears, but 
no one brings proof of having actually observed it 

0 Schultze, in his discussion of the development of the breast m animals, ventures 
a little further , at least, he states that at a certain stage there begins a resorption of 
that part of the milklme which exists between primitive tits.'!" 

(6) Finally, up to the present time at least, no one has observed a persistence of 
the milklme or any part of it m post-natal life 

Since becoming interested in this subject, I have had the good fortune to 
observe six case s of what I consider to be persisting milkhnes, so altered 

=*^Vhy not also the cephalic portion > 

t Not to be confounded with the ultimate teats 
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pathologically as to be recognizable by simple palpation The question quite 
naturally suggested itself to me as to the frequency of the persistence of 
shorter or longer poitions of the milkndge in human beings which are not 
changed pathologically and which, in consequence, escape all detection For 
aught anybody knows, it may be a very common occurrence or perhaps it 
exists undetected in most individuals like many another vestigial structure, 
for instance, the organ of Rosenmuller or the hydatids of Morgagni I 
have discussed this problem with anatomists and have even suggested inves- 
tigation of the subject Such an investigation, I have been advised, would 
entail an amount of labor and expense which does not appear warranted for 
the time being 

If we now recapitulate my clinical and scanty pathological observations 
and correlate these with the present-day accepted knowledge of the em- 
bryology of the breast, we must inevitably arrive at the following conclusions 

(1) There exists in certain individuals an abnormal persistence of the 
milkndge in some part of its normal course 

(2) Such a persisting milkndge is absolutely symptomless and is there- 
fore not discoverable 

(3) For some reason or other, this abnormally persisting line may be- 
come changed pathologically (I presume inflamed, judging from the one 
section I have been able to study) and it then gives rise to the various symp- 
toms and physical signs I have enumerated in another portion of this paper, 
in consequence of which it becomes discoverable 

(4) Finally, one must also arrive at the conclusion that if the lesion were 
discoverable or had actually been discovered, it has not been hitherto 
recognized 

Just a few words in explanation of the name “Vestigial Mastitis ” I 
have searched for a name which would be both descriptive and accurate 
The disease in the present state of our knowledge is some kind of pathologi- 
cal process, let us say inflammatory, in a vestigial structure Strictly speak- 
ing it IS not a mastitis, and yet the cells which enter into the formation of 
the structure are so much akin to mammary epithelial cells that the word 
mastitis appears to be justified I am indebted to Dr Howard Lilienthal 
for the excellent suggestion of a descriptive name 

A word of apology for the paucity of the pathological material submitted 
by me in confirmation of this thesis I have done my utmost to persuade 
more patients to consent to operation, but, as is evident, I have not been very 
successful At the same time, the one case which was examined patho- 
logically IS, to my mind, so conclusive that it goes very far in confirmation 
of my theory 

I am sure it does not require more than passing mention that I have 
searched the surgical literature very thoroughly for reports of similar cases 
and that I have failed to find anything even remotely suggestive 

At the conclusion of my presentation, I wish to express surprise that this 
practically superficial lesion has escaped all notice up to now This cer- 
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tainly has been my experience m a rather active surgical career of many 
years 

I have been much interested in this subject during the past three years, 
and now that I have called attention to it I trust that my findings will be 
confirmed by future observers 

BIBLIOGRAPHY 

^ Dietrich and Frangenheim Die Erkrankungen der Brustdruse Neue Deutsche 
Chirurgie, vol xxxv, p iQ 1926 Ferdinand Enke, Stuttgart 
^Eggeling Handbuch f Mikroskopische Anatomie des Menschen Julius Springer, 
Berlin, 1927 

“Schultze, O Verhandlungen der Physikalisch-Medizinischcn Gesellschaft zu Wurz- 
burg Neue Folge, vol xxvi, 1891-1892 
^ Schmidt, Hugo Anatomischer Anzeiger, vol xi, p 702, 1896 
'Kallius Anatomische Hefte, vol viii, Erste Abtheilung, p 154, 1897 
“ Schmitt, Heinrich Inaugural Dissertation Freiburg in Br , 1898 
' Bresslau, Ernst Anatomische Hefte, vol xix, p 275 

“Deaver and McFarland The Breast Its Anomalies, Its Diseases and Their Treat- 
ment P Blakiston’s Sons and Co , Philadelphia, 1917 
"Lustig Archiv f Mikroskopische Anatomie, vol Ixxxvii, p 38, 1915 

Discussion — Dr Howard Lilienthal (New York City) said that he had one 
patient who had this peculiar vas deferens feeling in the arm just anterior to the axilla 
He thought it was lymphangitis He sent her to Mt Sinai Hospital in the ward 
service where a small adenofibroma was excised The vestigial mastitis disappeared and 
they lost the opportunity to investigate it 

He believed that this diseased condition exists oftener than surgeons have any idea 
of Of course, the embrjonal tissue probably exists frequently but inflammation must 
be present before one can feel it objectively Biopsies should be more often made 

He said Doctor Moschcowitz seems to have revealed his anxiety to get the specimen 
more than he should have, or the patient would have consented If he had told her he 
didn’t know what the disease was, and that it was important to make a diagnosis, he 
might have had a chance to excise the specimen 

Anything one cannot recognize and diagnose ought to be investigated It is per- 
fectly proper to inform the patient and make him — or her — understand the importance 
of diagnosing with accuracy 

Dr Edwin Beer (New York City) said that he had seen one of these cases in 
Doctor Moschcowitz’s office This is a new clinical entity and according to the com- 
parative anatomist there is a very definite anlage from which these various structures 
may develop Whether it is a frequent occurrence or not, or whether one finds such 
cases, as so often happens, after looking carefulfiq he did not know 

Yet so many new clinical entities have been described m the last thirty years — 
entities which had not been recognized — ^that this type of mastitis might belong to the 
same group 

Dr Alexis V Moschcowitz (New York City) said he had been working on this 
subject for the past two or three >ears The hard part is that here is a lesion which is 
absolutel}' superficial It is subcutaneous One can feel it and palpitate it If one is 
on the lookout for it he was sure one would find it 

With regard to the pathology, m order to be absolutely certain, he sent the sections 
abroad and they had them examined by Professor Pick in the University of Berlin He 
absolutely agreed with his findings 
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By Max Ballin, MD 
OF Detroit, Mich 

The connection respectively between calcium phosphorus metabolism and 
parathyroid pathology is well established by many post-mortem findings of 
osteomalacia coincident with parathyroid tumors, by the now frequently 
repeated experimental production of osteomalacic symptoms, especially osteitis 
fibrosa cystica generahsata (the main skeletal change m parathyroidism), 
by the injection of large amounts of parathyroid hormone, and last but not 
least, by the cure of such osseous softening which follow the surgical removal 
of parathyroid tumors (hyperplasias or adenomata) With this new infor- 
mation on paiathyroid pathology and the knowledge of the connection 
between islet tumors and hyperinsulinism, between adrenal tumors and 
paroxysmal hypertension, between basophile adenomas of the pituitary and 
plethoric adiposity (Cushing’s syndrome), etc , etc , it seems at times that 
this fascinating study of the endocrine glands now offers a definite under- 
standing of their function But then again so many observations contrary 
to this seemingly acceptable physiology of the endocrines appears that the 
present knowledge after all is still unsatisfactory The main factors clouding 
the question are the interrelation of functions and the substitution of one 
gland for another m temporary or lasting deficiencies, polyglandular upsets 
existing with or following the breakdown of one type of glands Perhaps, 
also, the governing influence of pituitary hormones on the function of the 
other endocrines, as has been proven by experiments and clinical observa- 
tions, IS such a factor in rendeiing the endocrine functions hard to under- 
stand In the gross physiology of endocrine glands the following data are 
outstanding enough to be acceptable according to our present knowledge 

(1) The thyroid is in control of basal metabolic rate, combustion of car- 
bohydrates, fats and proteids (the last still doubtful) 

(2) The parathyroids are in control of calcium and phosphorus 
metabolism 

(3) The pancreatic islets aie in control of sugar metabolism 

(4) The pituitary is m control of growth, fat, pigment, sexual devel- 
opment, etc 

(5) The adrenals are in control of blood-pressure, muscular tonicity, etc 

This tabulation suffices for a few classical cases in each group, but 
then we hear of diabetes of thyroid or pituitary or renal origin without 
apparent pathology in the islets, of an upset in calcium without any para- 
thyroid pathology or of symptoms partially thyroid, partially adrenal m 
character Recently an important article by Wilder-® treats of “Polyglandu- 
lar Dyscrasias Involving Abnormalities of Sexual Characteristics ” The title 
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could just as well have read “Polyglandular Dyscrasias Involving Abnor- 
malities of the Skeleton,” as it will he impossible to separate, for instance, 
the sexual symptoms and the osseous symptoms in polyglandular upsets 
There are always several rows of outstanding symptoms Our discussion 
will concern upsets in calcium and phosphorus metabolism , m othei 'words, 
skeletal changes caused by endocrine disturbances Obviously, here also 
other symptoms have to be brought in if for no other reason than for dif- 
ferential diagnosis To be sure, the parathyroid undoubtedly is responsible 
for most of the endocrine skeletal changes, but a good many cases are now 
known of skeletal changes in other endocrine conditions that a classification 
as to their differentiation seems to be desirable It will be difficult to limit 
this discussion to processes plainly endocrine m origin, a few metabolic 
disturbances are closely related to endoci mopathy without any endocrine 
connection being known so far 

Besides, (i) parathyroidism, we will consider skeletal disturbance m 
(2) thyroidism, (3) and (4) thymus and pituitary pathology, (5) after 
loss of ovarian function, etc , (6) pancreatic and suprarenal polyglandular 
syndromes, (7) xanthomatosis (hpoid upsets) , (8) renal rickets, leukasmic 
and splenic conditions and biliary fistulas 
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Before entering the discussion of the purely endocrine disorders the 
skeletal dyscrasias due to faulty nutrition, avitaminosis, and so forth will 
be briefly mentioned, as they are closely related The differential points are 
as follows 


(1) Rickets IS an attribute of the growing age, usually of infancy, less 
of adolescence The affection is nearly always general throughout the whole 
skeleton and especially affects the growing epiphyseal lines where growth 
and calcification maml}'^ take place Serum calcium and phosphorus are but 
little altered and if so moderately diminished 

(2) Osteomalacia is but an adult type of rickets following faulty nutri- 
tion, hunger as in war times, and deficiency in vitamines due to inability to 
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get properly proportioned foods, this is more harmful when an increased 
demand for calcium production exists, as in pregnancy 

Dietary measures will usually cure rickets and osteomalacias (proper 
food, vitammes, light, etc ) in so short a time that such feeding and treat- 
ment may be used as a therapeutic test in doubtful cases The enlargement 

^ ^ of the parathyroid present in 

rickets and osteomalacia is a com- 



Fig I — Progressed case of parathyroidism Note 
decalcification of skull with disappearance of bonj 
limits, giant cell tumors (osteoclastomas) in long bones 
(Alax Ballin and P F Morse, Amer Jour Surg \ol 
XU No 3, pp 403 416 June, 1931 ) For other in 
stances of parathyroidal skeletal pathology see Fig s 


pensatory one , the glands become 
hyperplastic in order to meet the 
greater demand for their hor- 
mone so important for proper 
calcium and phosphorus metab- 
olism As the compensatory goitre 
of puberty becomes permanent at 
times under endemic and heredi- 
tary influences, this compensatory 
parathyroidism in rickets and 
osteomalacia at times also leads 
to peimanent parathyroidism 
(i) Pmathy) oidal osteomal- 
acic changes are the most out- 
spoken of endocrine osteopathies 
Cases of parathyroid adenomas 
or hyperplasias with changes in 
the bones are now so frequently 
described that the entity is well 
established One hundred and 
fifty to two hundred cases are 
mentioned in the literature of the 
removal of such tumors or hyper- 
plastic glands with an influence 
from impiovement to clinical 
cuie Under the influence of in- 
creased parathormone production 
calcium IS liberated from the 
skeleton, hypercalcaemia and skel- 
etal decalcification ensue The 
mam osseous alterations of para- 
thjmoid origin are general and 


localized decalcifications In the general type the bones look as if they were 


underexposed, in the rontgenogram in extreme cases the bony limits are 
dimmed, but nearly always this general deficiency of calcium is accompanied 
by localized fibrocystic areas These areas are sometimes minute, giving, for 


instance, to the skull a geneial granular mottled appearance In other cases 
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larger cystic areas form containing osteoclastomatous, giant-cell tissue, de- 
formities, curvature of the long bones, compression of the vertebrae and frac- 
tures follow so that we have a very characteristic picture of a parathyroid 
osteitis, or osteosis as Lievre^^ calls it (in order to avoid giving the impression 
of any inflammatory process he prefers osteosis to osteitis) 

At the same time the changes m the blood calcium are more or less 
pronounced, the serum calcium being increased from a normal of eight to 
ten milligrams per lOO cubic centimetres up to twelve and even twenty-three 
milligrams The normal serum phosphorus of three to four milligrams falls 
to two to one milligrams and less Muscular weakness, calcinuria, metastatic 
calcium deposits, and so forth, are other symptoms of this special osteo- 
malacic type There are enough characteristic symptoms so that a diagnosis 
may be positively made in a great majority of cases (Fig i ) 

B Skeletal Disorders Due to Endocrine Pathology 
I Parathyroidism 
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(2) Thyjoidism is accompanied by markedly increased calcium excre- 
tion (Aub, Bauer, Heath and Roper^) This increase m the elimination of 
calcium has been reported m one case 231 per cent above normal , m another 
case eight times normal values were reported The same increase in calcium 
excretion may be produced experimentally by feeding thyroid extract and 
this increased excretion of calcium returns to normal if the patient or experi- 
mental animal is treated with Lugol’s solution or if the exophthalmic goitre 
is removed In toxic adenomas the calcium excretion is not as much in- 
creased as m exophthalmic goitre, but the increase may go up to twice 
normal values, likewise returns to normal with removal of the adenomatous 
goitre In myxoedema, the opposite, the calcium excretion is diminished (the 
thyroid treatment of tetany is based on this observation) 

In spite of the increased calcium excretion m thyroidism there is no 
hypercalcsemia present as m parathyroidism and this is an important dis- 
tinguishing factor In the thyroid type the increased calcium excretion is 
urinary and fecal The phosphorus also takes part m this increase Kum- 
mer has shown this increase of calcium excretion m exophthalmic goitre 
accompanied by marked decalcification of the skeleton, but this osteoporosis 
m thyroidism is a general one 111 opposition to the lacunar resorption in 
parathyroidism leading to the peculiar mottled appearance of the bone, m 
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pathological terms to osteitis fibrosa cystica The general decalcification in 
exophthalmic goitre is rarely complicated by a mild lacunar resorption and 
then we probably have to think of a combination of thyroid and parathyroid 
disturbance (Fig 2 A, B, C) 



Fig 2 — Note the plain osteoporosis in exophthalmic goitre (B) compared ivith 
the calcification of a normal hand under the same exposure (A), versus a hand in 
a case of pnrathyroidism with localized rarefaction and giant cell tumor (C) 


B Skeletal Disorders Due to Endocrine Pathology 
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(3) Thymus (Fig 3) — The thymus was for a long time considered as 
mainly responsible for rachitic and osteomalacic processes Klose/^ Matti 
and others described such changes after experimental removal of the thymus, 
irregularities of the epiphyseal zones, thickening and widening of epiphyseal 
cartilages, followed by compression of the cartilaginous area, osteoid tissue 
filling the narrow cavities, thinning the cortical substance and spontaneous 
fractures occurred Other investigators could not confirm these experiments 
(R D McClure^®) and the importance of the thymus in these processes was 
doubted We have operated on children with osteochondntic and fibrocystic 
changes around the epiphyseal lines resembling parathyroidism, and in three 
patients we found large thymus remnants in the lower deep cervical triangles 
Hyperplastic parathyroids were encountered besides the thymus m one of 
these three cases The large thymus, three by two centimetres, was resected 
The results of these operations we will discuss at some future time after 
longer observation It seems to us so far that there is some connection, 
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besides the well-known embryological relation of thymus and parathyroid, 
and that in children at least some relation of function exists also influencing 
bony growth Bergstrand^ has extensively written of the thymus-oarathyroid 




fibros^a°cjsnca^orfL°uV^skull® (eirl of six years) Osteitis 

definite compact h^nernlastl; n/?i, vara A 

nodule with man> Ha'^salTc m ^ large hyperplastic thymic 
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boy w th typical osteogenesis imperfecta 

pitiiitarv^onm^^^'f^^^^^^^^ —Since Pierre Mane's work on the 

tarvtumor<tf ” acromegaly, the acromegalic skeletal changes with pitui- 

Sei^rd in ^ Acs has been 

fer pituitary syndrome In modern pituitary pathology dis- 
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tinctions are made between the symptoms produced by the anterior and pos- 
terior lobes and also between the different cell groups, the chromophobe and 
the chromophile, and m the latter case the acidophile and basophile groups 
From a functional point of view a distinction between hypo- and hyperpitui- 
tarism IS also made Erdheim,® Berblinger® and, m our country, the lucidly 
written essays of Harvey Cushing''^ have contributed to the understanding of 
this chapter For our purposes it will be sufficient if we take up the skeletal 
disorders (a) those due to chromophobe adenomas of the anterior lobe of 
the pituitary, under which group acromegaly is the prominent representative, 
and (b) the basophile adenomas of which basophilism, by some now called 
Cushing’s syndiome, is the mam clinical entity 



Fig 4 — Acromegalic skull and spine Note immense jaw and supra orbital ridge in temporo 
parietal region some fibrocystic changes as in parathyroidism The vertebrse are flattened Insert 
(from Erdheim®) shows the periosteal new bony addition to the vertebral bodies The white line 
shows the limit between the original body and the acromegalic addition At autopsj a large 
h’emorrhagic cystadenoma of the anterior pituitary lobe, also a suprarenal adenoma, were found 

The skeletal changes in acromegaly (a) are hyperostosis of the skull, 
clubbing of the phalangeal ends and periosteal thickening of the vertebral 
bodies The spines of such patients show kyphosis and a flattening of the 
vertebrae anteriorly so that they resemble grossly the spine m paiathyroidism 
with this compression of the bodies In acromegaly, however, the vertebrae 
show new bone formation entirely different from that seen in parathyroidism 
The acromegalic vertebrae show anteriorly new bone forming, always dis- 
tinguishable from the old part of the vertebrae by a demarcating line No 
such new formation takes place in parathyroidism where the bone simply 
collapses from lack of lime (compression fractures), whereas the acrome- 
galic vertebra is flattened and broadened and increased, especially anteriorly, 
m the circumference of the body by the newly formed, though less weight- 
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bearing bone (Fig 4 ) Furthermore, the acromegalic bone changes are 
accompanied by increase in the size of the hands, feet, jaw and frontal supra- 
orbital ridges and this growth is not limited to the bones alone but also 
affects the soft parts, thus placing the acromegalic skeleton 111 a class by 
Itself 

The serum calcium is usually normal, although m one of our late cases 
we have seen a calcium of 12 6 milligrams, but autopsy m this case, as so 
frequently, showed polyglandular changes, small adenomas and hyperplasias 
of the parathyroids and an adrenal adenoma In a pure case of acromegaly 
there seemed to be no changes m the serum calcium and serum phosphorus 

B Skeletal Disorders Due to Endocrine Pathology 
3 PiTUITARISM 


(c) Chromophobe (b) Basophile Adenoma (Cushing’s Syndrome) 
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In the second group {b) of pituitary disorders, the basophile adenoma 
of the anterior lobe of the gland, Cushing^ has collected fifteen cases, some of 
his own and some from the literature, and in these decalcification and 
osteoporosis were shown m the X-ray six times, thoracic kyphosis, loss of 
height twice, spontaneous fractures m two cases At post-mortem examina- 
tion osteoporosis, especially of the spine, was reported six times, whereas 
in two post-mortems no reference has been made to the skeleton The cal- 
cium in these cases is mentioned twice, once where it was 9 8 milligrams 
and once a reading of 12 6 milligrams The calcium output, however, was 
greatly increased, being reported once six times normal 111 twenty-four hours 
urine, that is, 840 milligrams vs a normal of 186 milligrams A simultane- 
ous increase of cholesterol to 250 milligrams vs 180 milligrams normal 

seems to be characteristic only for the basophile adenoma and not for 
parathyroidism 

From these statistics of findings of osteoporosis, scoliosis, spontaneous 
ractures and loss of height it is evident that the group may resemble that 
parat 1) roidism The distinguishing features, however, will always pro- 

875 



MAX BALLIN 


tect against any mistakes in diagnosis The general symptom complex of 
the basophile adenoma includes such outstanding symptoms as the hyper- 
tension, frequently a hypercytliEemia of six million reds and more, an 
acrocyanosis, the most peculiar (buffalo type of) adiposity limited to neck, 
face and trunk, not affecting the extremities, the peculiar pigmented striae 
on the abdomen will always be outstanding Again, in this chapter of 
basophile adenomas the autopsies have frequently shown secondary hyper- 
plasia and even adenomas of the parath3'roids and other endocrine glands, 
these possibly being the producers of the skeletal symptoms and the increased 
calcium excretion 

(5) Skeletal Changes Follozaing Eaily Singical Menopause (Loss of 
Ovarian Function) — In the basophile type of adenomas an outstanding symp- 
tom IS amenorrhoea occurring at twent}'^ or thirty 3'ears of age, the favorite 
time for the starting of basophilism , but this amenorrhoea without any doubt 
IS caused b3r interference v ith the sexual function of the pituitar3'^ Another 
connection between earl3'^ surgical menopause and decalcification of the skele- 
ton, \ve could even sa3'^ ivith real paratl^roid changes of the skeleton, seems 
to be evident from our material Of eighteen w^omen with different types of 
parath3''roidism, proven b3’’ X-ra3% chemical changes and s3miptomatology, 
SIX had early menopause For instance 

Case I — Mrs J C M , at t\\entj-fi\e jears, had an extensne mjomectomj after 
which she flowed onh lerj scantily for two jears more She had broken her hip at 
sei enteen j ears , had no trouble, it healed well After the mj omectomj new pain ensued 
in the hip and X-raj showed a large process of osteitis fibrosa cistica taking in the 
W’hole upper part of the left femur and the whole left ilium and acetabulum Blood 
calcium was oier twehe milligrams Removal of a parathjroid adenoma gave complete 
relief 

Case II — Mrs H G, on account of pehic mflammatorj disease, had both tubes, 
right or arj and most of the left o\ arj remor ed This w as at the age of thirty-tw^o j ears 
She menstruated rerj scantilj up to the aged of thirtr-six, then ceased entirelj" She 
had serere backaches, X-raj showed decalcified spine wuth wedging of the vertebral 
bodies, exostosis of the rertebrje and a blood calcium of ii 2 to 12 milligrams A small 
parathjroid adenoma was remored with great relief 

Case III — AIiss JAB had a radical pehic operation performed for a pelvic 
mflammatorj at the age of thirtj -four j ears wuth cessation of menses At the age of 
fortj-four rears frequent falls and sereral fractures occurred, serere hj^potonia of the 
muscles ensued, the legs rrould not carrj this heavj rvoman of trvo hundred pounds anj 
longer The serum calcium rr as 12 8 milligrams The rontgenogram of her spine show ed 
compressed rertebrae and large metastatic calcium deposits in the intervertebral discs 
Parathrroidectomj gare complete relief 

Case IV” — Mrs M R R had, at thirtj jears a pelvic operation for inflammaton 
disease Menstruation practicallr ceased after this At fortj -eight years she became r erj 
hear-r At fortr-fire rears she had backache, at fortj -eight she had a vertebral fracture 
from a slight cause This led to thorough examination and several compression fractures 
of the rertebrae, osteitis fibrosa cjstica of the skull, and so on, rvere found A para- 
thrroid adenoma rras remored rrith relief of the pain and her sjmptoms (Fig 5 ) 

We could repeat practicall3'^ the same histor3^ several times more if 
included our nerver cases This coincidence is, therefore, so frequent m 
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our female patients with parathyroidism that attention should be called to 
It While they all had hyperplastic or adenomatous parathyroids, it seems 
from their records that in nearly every one of them the early post-operative 
menopause started the symptoms of parathyroidism 

(6) Suptmcnal Gland, Panacas and Polyglandulm Syndi omcs—^\\d^r-° pub- 
lished four cases of “polyglandular dyscrasias ” The first one is a case which, since 



Fig 5 — Paiathyioid^sm First sjmptoms appeared after early surgical 
menopause Note compression of several vertebral bodies (retouched), de 
calcification and formation of nucleus pulposus Serum calcium thirteen 
milligrams Hjpotonia Great improvement following parathyroidectomy 

Cushing s communication on basophile adenomas, should be placed under the heading 
of basophilism, “bearded ladies,” and so forth Besides the hirsutism, the pigmented strise 
on the abdomen, the adiposity and hj'pertension, she had an osteoporosis of the skull 
and spine and multiple pathological fractures of the lower ribs with extensive callus 
formation She was operated upon for suprarenal tumor but only a microscopical 
adenoma was found m the left suprarenal She was treated after with Rontgen-ray for 
the pituitarj tumor 

His second case was considered an adrenal tumor She had the same symptoms of 
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adiposit} around the trunk, high blood-pressure and muscular weakness The X-ra\ 
showed osteoporosis of the spinal column wnth compression fracture of the eleventh 
thoracic \ertebra, osteoporosis of tbe pehis, femurs and skull There was increased 
cholesterol in the blood Both suprarenals were exposed for tumors but none found 
Case V — (Wilder^ ) Again a woman thirtj 5 ears old with hirsutism, weakness, 
amenorrhosa, extreme muscular weakness nearh resembling muscular parahsis of the 
legs without neurological simptoms pointing to anj local or sjstemic neurological affec- 
tion There was also ghcosuria At death a cancer of the pancreas was found, no 
tumor of the suprarenal gland, howe\er The rontgenological stud\ showed slight 
osteoporosis of the spinal column, ribs, pehis and femurs and calcified mesenteric glands 
A sixth case (Wilder™) concerns a woman thirt3-four jears old with amenorrhosa 
at thirt3-two jears, who was stout, had facial hirsutism, was round-shouldered, failed 
in health, had weakness of the legs, trunk obesitj and hjpertension Rontgenograni 
showed osteoporosis of thoracic and lumbar lertebrae with compression of the sixth 
thoracic \ertebra There was a slighth toxic adenomatous goitre remo\ed prcMoush, 
great weakness of legs An autops> on this woman show'ed normal pituitarj gland, 
both suprarenals enlarged and hiperplastic, combined weight fortj-nine grams, a thimus 
tumor about fiie centimetres in diameter, an abscess tn the pancreas, a multiple colloid 
adenomatous tumor, friable ribs breaking between the fingers 

Dr F W Hartman, “ of the Ford Hospital, mentioned, m discussing a paper on 
parathi roidism before a local societi, an autops3 sbownng extensive osteomalacia of the 
skeleton with a progressed sclerosis of the pancreas He kindh allowed me to use the 
following notes on the case “Thirt3-fi\e-\ ear-old man, first seen in 1921, in the follow- 
ing two 3 ears de\ eloped a picture resembling Paget’s disease, lost two inches in height, 
legs became cuiwed, calcium ranged from 9 to 16 5 milligrams, phosphorous two to three 
milligrams Biops3 of bones in 1924 showed osteitis fibrosa C3Stica Fracture of right 
femur in 1926 while sneezing He died in 1927 The findings at the ier3 minuteh 
carried out autops3 were Skeleton ter3 soft, extensite osteitis fibrosa C3Stica, irregular 
c^st formations around the fracture in the femur, th3roid nothing abnormal, no 
abnormalit3 in a piece of parath3roid attached to the th3roid, pancreas shows a ten 
unusual picture, smaller than normal, ■ver3 firm, pale, scarred appearance, cutting with 
a rasping sound and gntt3 resistance felt throughout, the lobular markings hate dis- 
appeared, irregular C3stic dilatation in the otherwise fibrous organ Microscopicallt 
chronic fibrous pancreatitis with some intact islets Chronic nephritis with retention 
C3Sts, in the right kidne3 a minute adenoma, seten b3' fite millimeters (microscopicallt 
benign) Th3mus, nothing abnormal Adrenals, ‘nothing worth3 of special note 
Pituitaiw, anterior and posterior parts usual cellular appearance, in the intermedia part 
numerous acinar structures with colloid material Incidentalh , some enc3sted tricliinie 
m muscles” The outstanding finding in this case is certainh the chronic fibrous 
pancreatitis with extensne general osteitis fibrosa C3stica 

It IS etident from these descriptions that in the case of pituitar3 basophilism (less 
in acromegah), in patholog3 of the pancreas (a cancer in Wilder’s third case, an abscess 
in his fourth case), in adrenal tumors similar s3mptoms of poh glandular upsets seem 
to be frequent 

(7) Xanthomatosis (ScIniUei^^-CJo istian^ Syndiome ) — The peculiar 
complex of symptoms usuall}’- called Schuller-Christian disease or disturb- 
ance of the hpoid metabolism, 3\hich A\as described b}’- Hand twenty years 
before Schuller,^® has not been classified general!}'- as an endocrine dis- 
turbance, still, Schuller 3\as inclined to consider it a “d} spituitarism ’ On 
account of the prevalence of osseous S}mptoms it deserves to be mentioned 
here Schuller called attention to sharply defined “geographical defects 
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in the skull Christian” outlined the symptom complex as consisting of de- 
fects of the membranous bones, diabetes insipidus and exophthalmos Row- 
land of Detroit, collected much material with three cases of his own and 
thought that the osseous defects, the dyspituitansm and exophthalmos had 
one common feature, that is, the formation of xanthomatous tissue Xantho- 
matosis is a local manifestation of this disease and brings it also in contact 
with Gaucher and Niemann-Pick disease In this unit, for some reason or 
another, most likely endocrine, an overproduction of hpoid substance occurs, 
a hyperlipemia, this fat is deposited and stored mainly m the reticulo- 
endothelial system , the etiological factor is not located in this system Any- 
way, the deposit of xanthomatous tissue causes exophthalmos through great 
deposits back of the eyeball and in the dura It seems that such deposits pos- 



Fig 6 — Xanthomatosis (lipoid d\strophj) (i) Bonv defects in the skull (“geographical” in 
shape), such defects being practicall> limited to the membranous bones (2) Defects are caused 
m lipoid (foam) cells and foreign body giant cells arising from dural plaques (Through kindness of 
Dr R S Rowland, Detroit, Mich ) 


tenor to the pituitary in the region of the hypothalamus and the pineal body 
may have a good deal to do with the production of the pituitary symptoms, 
especially the diabetes insipidus The skull defects m this special group are 
large, measuring up to five and six centimetres and more in diameter, irregu- 
lar-hke geographical maps They are seemingly produced simply by the 
pressure of the xanthomatous tissue growing on the dura (just like an 

aneurysm would erode the bone) or the substitution of osseous by lipoid 
tissue 

The calcium and phosphorus are not changed Cholesterol, however, 

and fatty acids are very much increased in the blood-serum Cholesterol 

seems to be the fat most deposited in the Schuller-Christian disease, whereas 

in i lemann-Pick disease and in Gaucher’s splenomegaly lecithm-hke fats 
prevail 

Figure 6 shows how these defects, by their size and irregularity and by 
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being confined to membranous bones, differ from the small granular or larger 
cyst-like defects m parathyroidism , also the complicating diabetes insipidus, 
fibrosis of the lungs following xanthomatosis of the lungs, all these symptoms 
obviously make the differentiation between Schuller-Christian syndrome and 
parathyroidism very eas}’^ The treatment of the group, since wt do not 
know for certain the actual cause, is symptomatic and Rowdand^” reports 
'results m early cases by giving a diet to prevent the hyperlipjemia 

(8) Decalcificatwn m Renal Rickets, in Splenomegaly zvith Hcenwlytic 
Icterus and in Complete Absence of Bile fiom the Intestines — This chapter 
IS mentioned incidentally for its similarity m findings -without any attempt at 
present to refer it to an endocrine cause 

Renal iickets is characterized by nephritis and most severe osteomalacia 
In a case observed the bones could be cut at autopsy wuth an ordinary knife 
just as m a very progressed case of parathyroidal osteomalacia At the same 
time the kidneys were entirely atrophied, small, about one-sixth the normal 
size There w'as also a large parathyroidal adenoma This same observation 
has been made by different observers, that is, the combination of the peculiar 
renal atrophy with parathyroid tumor An outstanding clinical symptom in 
renal pathology is very high serum phosphorus going up to five milligrams 
and even more This seems to be a symptom singular to this affection The 
bones can hardly be distinguished from those m progressed parathyroidal 
osteitis fibrosa cystica and the relatively frequently found parathyroid tumor 
still more suggests some relationship It suggests itself that the affection 
of renal rickets existing early in life may be due to a shrinking of the kidney 
following hypercalcsemia as it is known m the usual case of parathyroidism 
Still, the pathological findings m these atrophied kidneys seem to speak more 
for a primar}*^ nephritic process or a congenital deficiency of the kidney lead- 
ing secondarily to a high phosphataemia and the osteomalacic changes 

Still w^eaker in reason for being classified -with endocrine disturbances is 
the entit}'^ of ancemia in children wuth splenomegaly and peculiar changes in 
the bones This is a syndrome no\v described quite frequently under differ- 
ent names, occurring early in life, during the first two years characterized by 
a haemolytic anaemia possiblj^ due to a defect in the haemopoietic system, 
the blood-picture being characterized by a great number of immature forms, 
leucocytes and changes in the bones Icterus seems to be prevalent also m 
this group The peculiar bone changes as expressed suggest that for differ- 
ential diagnostic study the affection desen'^es to be mentioned here 

A good deal of experimental work has been done besides a few clinical 
observations in complete bile fistulas showung that absence of bile from the 
intestinal tract leads to osteoporosis, softening of bones and spontaneous 
fractures (Pavlov, Wisner and Whipple, Emerson, J D Greaves and Carl 
L A Schmidt It is most interesting that even the smallest amount of bile 
m the intestinal tract under such conditions wall prevent these osteomalacic 
processes Therefore, it seems the suggestion may be correct that in the 
absence of bile -Mtamine D is not absorbed, otherwise, it is hard to under- 
stand w'hy the presence of a very small amount of bile in the intestine wmuld 
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prevent the osteomalacias Animal experiments have shown that in dogs 
where a bile fistula was established, usually by connecting the gall-bladder 
with the pelvis of a kidney (cholecystonephrostomy), on a known calcium 
intake a negative calcium and phosphorus balance was present , the administra- 
tion of viosterol would make this balance again positive The similarity 
betw^een the non-absorption of vitamme D m parathyroidism and also m 
bile fistulas warrants mentioning this osteomalacia even if at first it is seem- 
ingly just an avitaminosis 

Conclusions — Classical osseous changes in endocrine disease are caused 
by parathyroidism, but also in thyroidism we find decalcification, immense 
new formations in bones are encountered m acromegaly, whereas m the 
basophile pituitary tumor changes similar to those m parathyroidism have 
now been frequently encountered The osseous changes with pathology of the 
pancreatic islets, the suprarenal bodies have been described, they can be 
best understood by the simultaneous occurrence of polyglandular adenomas 
or hyperplasias The skeletal changes in complete bile fistulas may be only 
an avitaminosis, at least no endocrine cause is known so far The lipoid 
changes leading to large defects m the membranous bones may be due to 
some endocrine changes caused by invasion of the region posterior to the 
hypophysis by xanthomatous tissue The etiology of the osseous pathology 
in the syndrome with leukemic splenomegaly is not understood so far 

BIBLIOGRAPHY 

^ Aub, Bauer, Heath and Roper Jour Chn Investigation, vol vii, p 97, 1929 
® Balim, Max, and Morse, Plinn F Annals of Surgery, pp 592-609, October, 1931 , 
Annals of Surgery, pp 649-665, October, 1932, Jour of Bone and Joint Surg, vol 
\v. No I, pp 120-134, January, 1933 
^ Berblinger, Walter Path der Hypophyse Leipzig, 1932 

‘ Bergstrand, Hilding Acta Pathologica et Microbiologica Scandinavica, vol v. No i, 
PP 52-58, 1928 

Christian, H A Contnb Med and Biol Research, vol 1, p 390, 1919 , Med Qinics 
North America, vol in, p 847, 1920 

" Coolej, Thomas B , and Witwer, E R Amer Jour Diseases of Children, vol xxxiv, 
PP 347-363, 1927 

■ Cushing, Harvey Papers Relating to Pituitary Body, etc , Charles C Thomas, 1932 
® Erdheim, J Virchow’s Arch f Path Anat , vol cclxxxi, pp 197-296, 1931 
'' Greaves, J D , and Schmidt, C L A Proc Soc Exper Biol and Med , vol xxix, 
PP 373-377, January, 1932 

Hand, A Amer Jour Med Sci , vol clxii, p 509, 1921 
” Hartman, F W Personal Communication 
Hunter, Donald Second Goulstonian Lecture The Lancet, pp 947-957, May 3, 1930 
” Klose Surgerj of the Thymus Neue deutsche Chir , 1912 
Kummer, R H Revue med de la suisse Romaine, vol xxxvii, p 439, 1917 
Lievre, T A L’Osteose parathyroidienne Masson et Cie, Pans, 1932 
’"McClure, R D Read before Wajne Countj Medical Society 
Rowland, R S Arch Int Med, vol xhi, pp 611-674, November, 1928 
” Schuller, Artur Fortschr a d Geb d Rontgenstrahlen, vol xxiii, p 12, 1915-1916 
^ heeler John M Arch Ophlhalmolog,-, rol v, pp ,6, -,74, Febrear,, .53. 

Wilder, R ^r Proc Staff Meetings Majo Chnic, tol mu, No 7, p 97, February 13 

1933 
56 


881 



EMERGENCY COMPLICATIONS OCCURRING AFTER OPERA- 
TIONS ON THE STOjMACH AND DUODENUjM AND 
THEIR TREATMENT 

By Donald C Balfour, M D 

OF Rochester, Minn 

Complications which may occur after operations on lesions of the 
stomach and duodenum and which may give rise to the consideration or 
necessity for secondary operation on the stomach or duodenum are rare For 
this rarity surgeons are indebted to the pioneers in this field of surgery who 
encountered these complications frequently, and by continually modifying 
methods of treatment lowered their incidence to a minimum In accomplish- 
ing this, American surgeons played a conspicuous part 

However, in spite of adopting the well-established principles, and carry- 
ing them out with meticulous care, complications do occasionally arise which 
may be directly responsible for death, which may require secondary opera- 
tion or which may present a most difficult problem as to the necessity of fur- 
ther operation The possibility of serious complications is always present in 
this field of surgery, not only because of the nature of the lesions for which 
the operation has been done and the condition of the patient, but because it is 
so often found that extensive reconstructive procedures are required to deal 
adequately with the existing disease The very fact that with such a com- 
bination of factors contributing to the occurrence of complications they rarely 
do occur makes the problems of secondary emergency surgical conditions, 
when they are encountered, both intricate and perplexing 

From a surgical standpoint mechanical dysfunction is the major compli- 
cation which may arise during convalescence following operations on the 
stomach and duodenum It is true that the possibility of dysfunction is 
always present, since all operations for either benign or malignant lesions 
bring about a change in the mechanics of digestion of greater or lesser degree 
It IS true also that the nearer any operation approaches success in this re- 
spect, the more remote is the danger of motor dysfunction occurring either 
in the immediate or late convalescence of the patient In the treatment of 
ulcer, the operation, whether it is reconstruction of the pyloric outlet, gastro- 
enterostomy or one of the various tj'^pes of resection must not impair the 
emptying of the stomach but it must also enable it to be more easily emptied 
if the best possible results are to be secured m respect to relief of symptoms 
and to protection against recurrence of ulceration If operation for ulcer 
fails to accomplish this improvement m the emptying power, the problem of a 
secondary operation maj’^ be introduced, either for an emergency mechanical 
defect during the immediate convalescence of the patient or later, for re- 
currence of ulceration or because of chronic malfunction Although such 
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possibilities may be said to exist always, it can also be said that if the 
type of operation for ulcer has been well chosen and the details of the 
operation satisfactorily carried out, no difficulty in gastro-intestinal mechanics 

occurs 

When evidences of dysfunction of the upper part of the gastro-intestinal 
tract appear following operation for a lesion of the stomach or duodenum, 
the significance of the symptoms and the indications for treatment will de- 
pend, to a considerable extent, on the type of primary operation which has 
been performed In reconstruction operations at the outlet of the stomach, 
whether simple plastic procedures on the anterior wall of the duodenum and 
pylorus, or partial duodenectomy, or gastric resection in continuit}'’ with 
end-to-end approximation of the stomach to the duodenum, any difficulty in 
the proper emptying of the stomach is not of serious import if the surgeon 
has felt satisfied at the completion of the operation that an adequate lumen 
had been created between stomach and duodenum In such event any retained 
gastric contents can be aspirated by continuous or intermittent suction, and 
body fluids can be maintained by intravenous injections of sodium chloride 
and glucose until the pyloric outlet functions well Delayed emptying in 
such cases is probably due to oedema about the reconstructed area, and as this 
oedema subsides, function is restored If, on the other hand, the surgeon 
has been doubtful as to the capacity of the new outlet to function as well as 
desired, one of two plans can be followed The first plan is that of perform- 
ing jejunostomy before accepting the necessity of gastroenterostomy to over- 
come any impaired motility Such a plan is preferable in cases in which a 
primary operation on the pyloric outlet had been chosen because it had seemed 
more desirable than any other for the future well-being of the patient 

The second plan is that of performing gastroenterostomy or gastric resec- 
tion as a secondary procedure as soon as it is evident that gastric retention 
persists This plan should be followed when the surgeon had felt at the time 
of the primary operation that the outlet made was not altogether satisfactory, 
and uhen there had not been any unusual reason for the type of operation 
that had been performed To determine whether the retention is sufficient 
to justify a secondary operation is occasionally difficult, but if it is shown 
that most of the fluid taken by mouth is recovered by tube, and no improve- 
ment in tlie situation occurs, it is best to reoperate If supplementary gastro- 
enterostomy is done, the surgical treatment of the ulcer has then been converted 
into a procedure \\ Inch experience has established as one of the most effective 
methods of dealing with peptic ulcer It is well, therefore, to keep this 
important fact in mind when debating the advisability of adding gastro- 
enterostoni} to excision and reconstruction of the pyloric outlet, either at the 
primar}’’ operation, or as a secondary procedure As I have stated, it is onlv 
\\ hen circumstances dictated against gastroenterostoni}'" as a primary’’ procedure 
that It should be a^olded as a secondary^ procedure, if the patient is y’oiing, 
gastric acids are high, and motility’’ is unimpaired, gastroenterostomy is not 
ordinarily indicated as a primary procedure 
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Gastro-intestinal obstruction following gastric resection by the Billroth II 
method or one of its modifications is seen rarely The gastrojejunal an- 
astomosis in these cases permits much greater leeway in regard to length of 
the proximal loop than is advisable in performing gastroenterostomy without 
resection There are, however, four possibilities by which obstruction follow- 
ing Billroth II resection or one of its modifications may occur The first 
results from reti action of the anastomosis into the lesser peritoneal cavity 
There is, howevei, little dangei of this, if the mesocolon is carefully sutured 
to the stomach Although examples of the accident have been reported in 
the hteratuie and the complication has been encountered in our clinic, yet 
retraction of such an anastomosis is not only rare but if it should occur it is 
probably not as likely to give rise to obstruction as was formerly considered 
Support for this belief is in the fact that a continental surgeon of wide 
experience in this field of surgeiy does not hesitate to allow the anastomosis 
to remain in the lesser peritoneal cavity if there is marked difficulty in bring- 
ing down the gastrojejunal anastomosis below the level of the mesocolon 
after a resection 

A second cause of obstruction in this type of ojjeration is adhesion or 
deformity of the distal loop of the bowel In one case, I found it necessary 
to reopeiate for severe gastric retention which was caused by a loop of 
jejunum becoming adherent to the anterioi abdominal wall , the gastro- 
intestinal function was promptly restored following the mobilization of the 
loop 

A third possible cause of inadequate drainage of the stomach following 
Billroth II resection is the failure to make an entero-anastomosis between 
the two loops of jejunum when the gastro-intestmal anastomosis has been 
made anterior to the colon and consequently on a long proximal loop There 
may be sufficient post-operative retention within this loop so that entero- 
anastomosis may become advisable as a secondary piocedure, and recognizing 
this as a possibility it is good practice to make the entero-anastomosis at the 
time the primary opeiation is performed It is important in this respect to 
remark that this anterior type of resection is largely confined to extensive 
opeiabons for carcinoma, so that any question as to the advisability of entero- 
anastomosis in connection with ojjeration for ulcer rarely arises 

The fourth cause of persistent gastric retention following resections of 
the Billroth II type is atony I have encountered only one of this type of 
case 111 which a mechanical defect was not discovered, either at second opera- 
tion or at necropsy, to explain the almost complete inability of the stomach 
to empty itself after extensive resection for carcinoma, with anterior gastro- 
jejunostomy and entero-anastomosis The only clue which offered a pos- 
sible explanation was that the patient, who was aged more than seventy years, 
had previously required hospitalization on a number of occasions for severe, 
protracted and unexplained vomiting 

The method of correction of gasti o-intestinal obstruction aftei the Bill- 
roth II operation is obvious under the circumstances of the first three causes 
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Clear evidence that the stomach is unable to pass an adequate amount of 
material on into the jejunum justifies a second operation The important 
feature of such a procedure is that after mechanical difficulties have been 
corrected, a catheter should be left m the upper part of the jejunum to com- 
pensate for the nourishment the patient has already lost The only pro- 
cedures possible vhen the obstruction is due primarily to atony are 
continuous aspiration of gastric contents and maintenance of fluids and 
nourishment by jejunal feedings 

From a surgical standpoint, the most serious of all mechanical complica- 
tions IS obstruction of the upper part of the jejunum, proximal to a gastro- 
jejunal anastomosis used in connection with gastric resection Real constric- 
tion of the lumen of the jejunum at such a site can occur only in cases in 
which It has been necessary to make some repair of the jejunum, as m jejunal 
ulcer The symptoms of such obstruction, resulting as it does in retaining 
within the duodenum all secretions, are those of increasing shock, severe 
lumbar pain andtoxsemia, death occurs if the obstruction persists I have 
observed one case m w^hich this occurred, the obstruction was due to my 
miagmating into the lumen of the jejunum too much of the wall of the bowel 
while repairing an extensive defect following gastric resection for jejunal 
ulcer The obstruction was a gradual onset, so that the closed duodenal 
stump, which had been inverted as part of the gastric resection, remained 
intact At necropsy the duodenum was about twenty centimeters in diameter, 
was filled with foul, bloody fluid, and its walls were gangrenous In any 
necessary jejunal repair, therefore, it is particularly important when the 
proximal end of the duodenum is closed, that any doubt as to the adequacy 
of the lumen of the jejunum be removed by performing enteroenterostomy 
so as to carry the alimentary content around the site of repair 

The greatest problem in connection with obstruction of the upper part of 
the gastro-intestinal tract concerns the mechanical difficulties following gastro- 
enterostomy It should first be emphasized that the performance of gastro- 
enterostomy has been so carefully developed that wffien it is done on proper 
indications and according to sound principles of technic, serious mechanical 
difficulties are extremely rare 

The rarity of a poorly functioning anastomosis, how^ever, does not 
minimize its importance both from the standpoint of the best treatment of 
the complication and from the standpoint of providing an explanation for 
such malfunction It is true that gastric retention in some degree, during 
the con\alescence of patients on whom posterior or anterior gastroenterostomy 
has been performed occurs at least often enough to give added significance 
to this problem The occasional occurrence of marked retention betw ecu 
about the tenth and fourteenth dars following operation is difficult to explain 
Sherreu and Walton attributed the obstruction in some cases to a constricting 
opening in the mesocolon This retention is not preceded Iw an\ e\idence 
of mechanical difficulties, and is not repeated after the stomach is thorough!} 
la\agcd In some cases indiscretion m the amount of fluid and nourishment 
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taken unquestionably has been a factor and there is the possibility that at the 
time of the difficulty the most marked readjustment of gastro-mtestinal 
mechanics is taking place It is vitally important in this type of case not to 
permit gastric contents to accumulate again I have seen the unfortunate 
results of this m the necessity of a secondary operation because of the dis- 
turbance 111 neuromuscular mechanism, the result of chronic dilatation On 
the other hand, careful avoidance of the repetition of such retention after 
the first week is almost certain to obviate the necessity of any further opera- 
tion The obstruction which is most disturbing is manifested soon after 
operation m the patient’s tendenc)'- to regurgitate gastric contents and his 
inability to take fluid nourishment normally Again, the treatment is of the 
greatest importance, since, unless there has been gross error in the indications 
for and the technic of the operation, careful post-operative care m respect 
to withholding nourishment and keeping the stomach emptied probably will 
be followed by adequate function In the rare event of it becoming evident 
that fluids are not leaving the stomach m sufficient amounts and there is no 
improvement in this situation, the question of reoperation must be considered 

There are two general principles under which further surgical procedures 
should be carried out The first concerns those cases m which it is either 
known or it is learned at the time of the secondary operation that some defect 
m the technic of the operation has been responsible for the obstruction This 
may have been due either to an error at the time of the operation, such as 
making too long or too short a proximal loop of jejunum, insecurely fixing 
an anastomosis below the level of the mesocolon, or making anastomosis at 
an improper site 

If the cause of persistent retention and regurgitation of bile is a proximal 
loop of too great length, the difficulty can be promptly corrected by anas- 
tomosis between proximal and distal segments of the jejunum This pro- 
cedure IS of real value only in such cases , it will fail to relieve the obstruction 
if it IS due to any other cause An entirely different surgical problem is 
presented in cases m which the obstruction is due to oedema and inflammatory 
exudate about the anastomosis, in which the anastomosis is too small, in 
which It IS improperly placed, in which the proximal loop is short, or in 
which there is intussusception of the structures involved in the gastro- 
enterostomy or intussusception of the distal part of the jejunum into the 
stomach I believe that m all such cases the best procedure is to take down the 
gastroenterostomy by disconnecting the jejunum from the stomach, unless 
the deformity can be definitely corrected and its recurrence prevented, as in 
the rare possibility of obstruction from jejunal intussusception, as recently 
reported by Bettman Disconnecting the gastroenterostomy may appear to 
be formidable, especially if undertaken after the second week, for by this 
time inflammatory exudate has become more firm and mobilization of the 
anastomosis is not as readily accomplished as in the first ten days after 
operation If, however, it is remembeied that the anastomosis was made, in 
all probability, with both the jejunum and the wall of the stomach well out- 
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side the abdominal incision, it will be realized that it should lie possible again 
to mobilize the anastomosis so that it is reasonably accessible The patient’s 
condition usually will not permit an attempt of any other surgical procedure 
to deal with the condition which it was the purpose of the gastroenterostomy 
to correct 

Methods other than taking down the gastroenterostomy are occasionally 
useful and will be successful if the obstruction is caused by inflammatory 
oedema If this is the cause a catheter m the distal part of the jejunum, for 
feeding, and the maintenance of an empty stomach by aspirating with a tube, 
will carry the patient along until the obstructive oedema has subsided Walters 
suggested and described the use of two catheters in the jejunum, one extend- 
ing up into the stomach from which the gastric secretions could be collected 
so they could be reintroduced into the feeding catheter When the obstruc- 
tion is due to a deformity of the distal loop either from kinking or adhesions, 
the difficulty can probably be corrected, and recurrence pi evented by the 
intioduction of a tube through the anterior wall of the stomach for a dis- 
tance of about thirty centimetres or more into the distal part of the jejunum 
This plan was suggested to me several ^^ears ago by W J Mayo, it serves 
a two-fold purpose, that of permitting the administration of nourishment, 
and establishing a course for fluids to leave the stomach I have used this 
plan in two cases Relief was prompt, and m both cases the tube was removed 
within a week, with prompt healing of the opening m the stomach 

To select the most satisfactory time to perform the secondary operation 
IS most difficult Reoperation during the first week following gastro- 
enterostomy is not associated with much technical difficulty and yet it is 
seldom necessary to leoperate so early, since sufficient time has not elapsed to 
determine whether it is necessary Therefore, unless the cause of the 
obstruction indicates that immediate interference is necessary, operation is 
usually undertaken duimg the latter part of the second or in the third week 
At this time the technical difficulties of any major procedure are markedly 
increased since the persisting obstruction and the trauma incident to it have 
added greatly to the local inflammation The operation should be further 
postponed unless it is clearly inadvisable to do so because of the probable 
subsidence of these inflammatory products and the possibility that the obstruc- 
tion will be relieved gradually In other cases postponement ma}'^ improve 
the condition although not completely relieve it, and the patient will continue 
to suffer from intermittent obstruction Surgical relief during this chronic 
stage is infinitely easier to accomplish, and it is more effective than during the 
acute obstructive stage The opportunities and advantages of studying gastro- 
intestinal mechanics in a chronic condition rather than during an acute upset 
are, of course, apparent The place of Rontgen-rays in determining the 
cause of mechanical difficulties in a gastroenterostomy has not, as yet, been 
n Diked out satisfactorily. The correlation of apparent deviations from 
noimal as shown by rontgenograms, and of disturbed function as observed 
chnicalh, is difficult, just as is true in other parts of the body Unnecessary 
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apprehension and occasional!}’- operation may be the result of too great leliance 
on the behavior of a gastro-intestinal anastomosis under the fluoroscopic 
screen 

The most accurate indication of the seriousness of any obstruction in the 
upper part of the gasti o-mtestinal tract is the resultant disturbance of the 
chemistry of the blood Such disturbance, in the early stage at least, can be 
promptly corrected by adequate intravenous medication, but one should not 
be deceived by such control into believing that the obstiuction is relieved since 
experience has shown that the obstruction can be complete and yet its toxic 
effects still be combatted by intravenous medication If, however, obstruc- 
tion continues, leturn to normal of the chemistiy of the blood is only tempor- 
al}'^, and any unfavorable change in chemistry of the blood, when every 
means is being used to prevent it, is usually an indication that suigical 
obstruction exists 

These secondaiy operations foi mechanical complications are usually so 
urgent that there is seldom justification for considering any substitute foi 
gastroentei ostomy if it has been decided to disconnect the anastomos’s Cer- 
tainly in cases in which there has been little if any obstruction associated 
with the duodenal ulcer, there would be no urgent need of any operation for 
the ulcer after the gastroenterostomy has been taken down If, however, 
the pylorus has been markedly narrowed by a contracting type of ulcer, the 
taking down of a gasti oentei ostomy is a much more serious proceduie from 
the standpoint of the tieatment of the disease In such cases it is desirable 
after taking down the posterioi gastroenterostomy to circumvent the pylorus 
either by a new gastroenterostomy made anteriorly or by a gastroduodenos- 
tomy with oi without excision of the contracted area The double opera- 
tion can be done, of couise, only if the patient is in fairly good condition and 
if both operations can be done expeditiously 

Adding a second gastroenterostomy when the first one has become ob- 
stiucted IS a makeshift, and it is only a question of time before further opera- 
tive piocedures will have to be earned out In the cases we have seen in the 
clinic, m which both posterior and anteiior gastroenterostomy had been done 
pieviously. the histoiy usually has been much the same, namely, primary pos- 
terior gastroentei ostomy has been done, uncontrollable gastric retention has 
developed, and anteiior gasti oenterostomy has been made If the patient 
survives this secondaiy operation, the relief of the obstruction is usually 
only partial, and chronic or recurrent vomiting is the sequel In some cases 
this IS not severe and nutrition is lost slowly On the other hand, the patient 
may lose ground rapidly and the surgeon is forced into an operation at a 
time when local conditions ai e not suitable foi the extensive procedures which 
are inevitable In the former group of cases, that is, those which have 
become more oi less chronic and in which the primary gastroenterostomy was 
done for marked obstruction at the pylorus, I have found the best plan after 
taking down both gastroenterostomies (which, of course, must be done in 
any event) is to repair the resulting jejunal defects, then resect the stomach 
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to a point above the site of the highest gastroenterostomy, and reestablish 
gastro-mtestinal continuity by anastomosing the end of the stomach, after 
It has been partly closed, to the second portion of the duodenum I have 
found this to be more easily accomplished than might be expected because 
the state of chronic obstruction has stretched the stomach and the first and 
second portions of the duodenum 

This consideration of the obstructive complications which may lequire 
secondary emergency operations following operations for lesions of the 
stomach and duodenum may give a false impression as to the incidence of 
such complications, for in the aggiegate, when the primary operation is 
clearly indicated and the principles of surgery of this field are really fol- 
lowed, the complications are exceedingl)^ rare 

Small as the incidence of the complications named, it is nevertheless true 
that when they do occur they are most serious and whether or not they 
require secondaiy operation they always confront the conscientious surgeon 
with the question of whether that particular complication might have been 
avoided It cannot be expected that such complications can be completely 
prevented, but meticulous care in the selection of the type of operation, and 
in Its perfoimance by the surgeon with adequate experience, will hold such 
complications to a minimum 
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CLOSURE OF THE ABDOJMEN WITH THROUGH-AND-THROUGH 
SILVER WIRE SUTURES IN CASES OF ACUTE 
ABDOMINAL EMERGENCIES 

By Mont R Reid, M D , and (by invitation) M M Zinninger, M D 

AND Paul Merbell, M D 
OF CiNciNVATi, Ohio 

FROM THF SURG OAI DEPIBTMENT OF THE IINnERSm OF CINCIMVATI AVD OF THF CI^CI^^ATI GENERAL HOSPITAL 

Although silver wire has long been used as a suture material in surgery, 
there are few published reports regarding the various methods of its applica- 
tion The impression is gained that its use m the past has been more or less 
sporadic, and that at the present time it has been practically abandoned For 
more than ten yeais we have been using it extensively at the Cincinnati 
General Hospital in the closure of abdominal wounds in certain selected types 
of cases, and have' found a constantly widening field of usefulness for it 

In the method to wTiich we refer, silver wire is used in a senes of inter- 
rupted sutures through the'enlire thickness of the abdominal wall — skin, fat, 
fascia, muscle and peritoneum — no other sutures being used except, occa- 
sionally, a few 111 the skin to keep the edges of the wound from everting Jt 
IS not qu ite clear to whom the credit belongs for first using this method , 
although in Prof essor W S Halsted’s Clinic m Baltimore a similar mpth od 
was freq uently used tor closing wounds which had broken open following 
operation It is known that Dr C L Bonifield. of Cincinnati, used silvei 
wire for closure of the abdom en in certain cases Only published re port we 
hav e been able to find i s one by Shipley,^ in 1925, which deals only with^ the. 
sec ondary closure o f rup tured abdominal incisions Hoyer^ also reported use 
of a n al uminum-bronze wire in a somewhat similar manner m IQ27. and Miniii 
~and~~Akuslu report th e'~ ^ of fine silver ~wire in continuous suture in layers 

The method as we use it is as follows Ten- to twelve-inch lengths of virgin silver 
wire,’*' No 20 gauge, are threaded on large, curved, cutting edge needles such as are 
ordinanlj used for inserting “traction" or “tension" sutures The short end is folded 
back over the ej^e of the needle and crushed flat with a heavy forceps so the wire will 
more easily go through the hole made by the needle A clamp is fastened on the free 
end as is done with silkworm-gut “staj” or "tension” sutures A series of clamps is 
placed on the edge of the peritoneum All the silver-wire sutures are then placed but 
not tied For each suture the needle is started about one or one and a half inches from 
the edge of the incision and carried through the entire thickness of the abdominal wall, 
including the peritoneum The suture is continued by bringing it out at a corresponding 
place on the opposite side of the incision It is important that no kinks be allowed to get 
in the wire during this step as they are cxceedingb difficult to get out smoothly The 
needle is unthreaded and a clamp placed on the free end of the wire A series of such 
sutures is placed about one and one-quarter to one and one-half inches apart, five to 
eight being used to close the average incision After all are placed, the cla mps on the 

*The most pliable wire should be used It is our custom to buy it in one-ounce 
lots and rolled on a spool 
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pentoneum are removed and the incision dosed by pulling up and twisting each wire 
induiduall> Beginning at one end of the incision, the operator pulls up on the clamps 
at opposite ends of one suture The first assistant puts a finger inside the abdomen and 
reports when the wire is pulled sufficiently tight to bring the peritoneal edges m firm 
contact The wire is then twisted six to eight times just above one of the openings 
through which it emerges from the skin — ^not over the line of incision Each wire is 
pulled up in succession and twisted (Figs i, 2, 3 and 4) It is extremely important 
that the desired tension be obtained before the twisting is started because the twisting is for 
the purpose of holding only and will not tighten the suture nor remove any slack in it 



Fig I — Method emplojed in pulling up and twisting the wire sutures The finger m the abdomen 
protects the intestines, and lets one know when the sntnre is pulled sufficientl> tight 

After all the sutures are fixed in this wa\, one or two silk stitches may, if necessary, be 
placed m the skin between each two wires to prevent eversion or inversion of the skin 
edges The wires are cut rather long, as thej are easier to manipulate in the dressings 
if an inch or more of straight wire is free bejond the twusted part No rubber tubing or 
other material is placed about the wires where thej cross the incision or between the 
wires and the skin There is usuallj some cutting of the skin under the wires before 
thej are remoied, but this has ne%er constituted a serious complication of wound healing 
\ arious modifications ha\e been tried in an effort to pre\ent this cutting of the skin, 
but the method just described has been more satisfactorj than any of the modifications 
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This entire procedure can be earned out m onl3' a fraction of the time necessar\ for a 
formal closure of the incision in lajers 

It IS also p ossible by this method to clos e a wound which is under con- 
siderable tension or one in which the peritoneum fails to hold sutures^hu t 
tears^ith each attempt to pull it toe^ether In addition, this closure is 
remely 'Valuable in all cases in which there is l ikely to be i nfection, as it 
give s a very s ecure closure which is not affected b3'^ infection or even by 
extensive slough ol the fasaa I ndeed, it was this pr operty which first led 
to the adoption of this method in closing the nhdn^p ipn ^ciit e 

tr aumatic conditions as gunshot wounds and stab wounds. 

Prior to the use of this method, there occurred four instances of post- 
operative rupture of the abdominal wound m cases of gunshot wound of the 
abdomen in the one year 1922 alone _Since its adoption there has been no 



Fig 2 — Diagram showing position of the wire and illustration of the wound after 

closure 

case of rupture of an incision closed by silver wire during ten years There 
have been two instances only in which a loop of bowel or bit of omentum 
protruded between two wire sutures due to the fact that they were placed too 
far apart or were not sufficiently tight 

We have been able to find and review the records o f 3 34 patients in wh ich 
thi s type of closure was used Sin ce these ca ses were operated upon for 
widely varied conditions, and were not filed together, nor was any cross inde x 
available as to the type o f abdnp unal rlnsiirp, w ^ have undoubtedly over- 
looked many other instances in which silver-wire closure was done In a f^v 
of the epri mr raqpg a r ontinuous suture of catgut w as first placed in the 
peritoneum, but this has been found to be unnecessary and is no longer used 
With this type of closure, the following objections and disadvantages may 
be raised The m ost marked objection is on the part of the patients, wh o, 
almost Wlthniil- P\rpptinn. complain nf pain in thp inrminn In spite of USmg 
the most pliable silver wire we can get it is more stiff than other suture 
material, and causes more pain than the aver age “tension” or “stay” sutures 
■Second, theie is usually some infection arourm the wire tins may be 
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minimal and the incision itself heal without infection, but it is rare to have 
no discharge from the wire holes, although this is no greater than that which 
occurs around other sorts of "tension” or “stay” sutures m the same kind of 
cases /^ird, t here is usually some cutting of the wires int o the skin, which 
causes^^ obvious cross-hatching of the incision , a nd m patients with a tend - 
encv't^eloid formation th is may lead to a disfiguring sca^ ^i^rth , the 

inrnmpWp Hn.siire of the peritoneum predisDOSUig 

to hernia and obstructive mtra-abdommal adhesions have not been borne out 
111 fact "^^th, we h ave never seen a block slough o f tb^ pnp]nsu^.d .. h v 

t he sutur^althnugHllie nossibiTitv of occurrence has been .a ,.SQitfee-e^--wOTrv 
It IS our opinion that the method offers the following advantages Fjjist, 
die closure is very secure In spite of severe infection, we have had no case 


^le cloj 




Fig 3 — ^Photograph of wound 
five days after closure with silver 
wire 


Fig 4 — ^Photograph of wound several months after through and 
through Sliver wire sutures 


of post-operative ru-pture of the incision and no evisceratio n In two cases 
of the 334 reviewed a loop of bowel or bit of omentum slipped out between 
the wires which were too far apart or not sufffciently tight One additional 
case of this sort occurred in 1933 which is not included Q^cond, the closure 
can be carried out very rapidly, so that patients m critical condition can be 
got off the oper^uig table very quickly after completion of the intra-abdominal 
manipulations ^^iird, i t can be used to close an abdomen under ten sion , for 
exampl^^ the case of an intestinal obstruction, and when other sutures fail 
to hold'c-Fourth, an incision of this sort can be easily reopened by untwisting 
the wires, if a second operation is necessary shortly after the originaL one 
The wires can be pulled aside, the necessary jprocedure carried out, and the 
wiies pulled up and retwisted (^pftli, in cases of peritonitis or potential 
infection, such as is present after the perforation of a hollow viscus, the 
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closure with interrupted sutures allows the escape of peritoneal exudate 
between the sutures without the placing of drains The absence of any suture 
material directly m the line of closure of a contaminated incision predisposes 
to more benign wound healing and reduces the liability to infection C^xth, 
the closure is so secure that old and debilitated patients can be got out of bed 
very early, as soon as five to seven da)'-s after an operation through a long 
rectus incision ^^ven, the incidence of post-operative ventral hernia is no 
greater than after other more formal t3'pes of closure in the same types of 
cases, so far as we have been able to determine Although late follow-up 
records are not available in maii}^ of the patients, we know of only three in 
which hernia has occurred 

A short tabular review will show clearly the types of case in which we 
use this closuie and our increasing use of it 

Table I 


Number of Cases by Years 


1922 

I 

1928 

45 

1923 

8 

1929 

31 

1924 

16 

1930 

38 

1925 

23 

1931 

51 

1926 

38 

1932 

54 

1927 

29 

Total eleven years 

334 


Table II 

Number of Cases Accordtng to Lesion Present 


Gunshot wound of abdomen 126 

Intestinal obstruction 57 

Ruptured peptic ulcer 45 

Gall-bladder operations 21 

Stab wound of abdomen 20 

Carcinoma stomach and colon 1 5 

Post-operative evisceration 8 

Traumatic rupture hollow viscera 8 

Miscellaneous (peritonitis, ileus, pancreatitis, gangrene of bowel, 
etc ) 34 

Total 334 


It IS interesting to note that there have been only eight cases of post- 
operative evisceiation in eleven years and none of these occurred wlien silver 
wire was used We attribute this low incidence to the fact that we use silver 
wire to close practically all wounds in which evisceration is prone to occur 
In this connection we wish to call attention again to the fact that in the year 
1922 alone, four cases of post-operative rupture of wounds occurred follow- 
ing operation for penetrating gunshot injuries of abdomen in which closure 
was done with continuous catgut suture of the peritoneum, interrupted catgut 
suture of the fascia, reinforced with silkworm-gut “stajd’ sutures 

When silver wire is used in this manner, the sutures are ordinarih' 
removed about sixteen to eighteen days after operation If they are found 
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to be too tight at any time, they can be loosened by untwisting them, allowing 
a little slack to be taken up by the wound and retwisting them A statistical 
study of our cases in which the data were complete showed that the shortest 
time at which any sutures were removed was six days, the shortest time before 
all were removed was ten days, and the longest any were allowed to remain 
was thirt> -seven days Ordinarily, part of them are removed about the 
fifteenth or sixteenth day, and the remaining ones the seventeenth or eight- 
eenth da) , though at times all of them are removed at one stage The accom- 
panying table show s the times at which the first and last wires were removed 

Table III 

First Sutures Removed Last Sutures Removed 

Earliest 6 days lo days 

Latest 25 days 37 days 

Average 16 13 days (142 cases) 17 81 days (119 cases) 

Infection of the wmund is of frequent occurrence, as was pointed out 
earlier This is to be expected from the nature of the cases in which the 
method is used In the study of our 334 cases, sufficient data regarding 
infection were available in only 194 Infection is listed in the accompanying 
table as severe, moderate, mild, and none By these designations the follow- 
ing conditions are to be understood “Severe” is applied to those in wffiich 
there w'as marked infection wnth induration, profuse purulent exudate, and 
gangrene and slough of the deep structures “Moderate” indicates those in 
w hich there w'as redness, induration, purulent exudate, but little or no slough 
“Mild” refers to those in which there w^as slight redness and induration of 
the suture line w ith a little exudate from the suture holes only or from only 
a portion of the incision “None” indicates no purulent exudate, though 
induration and redness may have been present 

Table IV 


Incidence of Infection in 194 Cases 



No of 






Cases 



Percentages 

Se% ere 

33 

17 

%1 

A 


Moderate 

48 

24 

7%/ 

= 41 7% 

\ = 77 7% 

Mild 

69 



36% , 

1 

None 

44 




22 6% 


In the follow-up examinations to determine the presence of hernia as a 
late complication, only thirt)'-one patients were seen sufficiently long after 
operation to justify an estimate as to the solidity of the wound In three of 
those that were examined more than six months after operation a hernia was 
present In these three cases one had a fecal fistula develop through the 
wound following operation for intestinal obstruction, one had severe infec- 
tion, the third had no infection, but developed cirrhosis of the liver with 
ascites The inference is that the incidence of hernia is low, but both the 
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proportionate and the total numbers of our cases are too few to permit con- 
clusions to be drawn 

In addition to these cases in which silver wire alone was used in closing 
the abdominal wall, it has been found that there are 199 additional cases in 
which silver wires were used as “stay” sutures, the remainder of the closure 
being done in layers This use of wire sutures has developed during the past 
three or four years, but is being used with increasing frequency m border- 
line cases m which infection of the incision is liable but not certain to occur, 
and when in addition, the condition of the patient does not require a rapid 
closure It is more secure than when silkworm gut is used 

In conclusion, we wish to present briefly some of the important features 
of a few cases m which the silver-wire suture had some interesting bearing 

Unusual Cases — Case I — (J 75 ) J McD Gunshot wound of the abdomen zoith 
multiple petfoiations of the intestine At operation only three silver wires were avail- 
able Wound closed with three silver-wire sutures, alternating with three sutures of 
triple strands of silkworm gut On the second day the patient became irrational and 
got out of bed, and the silkworm-gut sutures broke He was returned to the operating 
room and three additional silver-wire sutures were put in The wound became moderately 
infected Sutures removed twelfth and sixteenth days, and patient discharged thirtj- 
second day 

Case II — (J 7080) P G Gunshot wound of the abdomen ivith perfoiations of 
the intestine and ccecum On the fourth day a loop of bowel came out between two 
sutures Two sutures removed and five new ones inserted Patient died on tenth daj — 
peritonitis 

Case III — (N 7287) J J Gunshot zvound of the abdomen with peifoiafwns of 
the intestine On seventh day an intra-abdominal abscess drained spontaneously through 
the incision, but while there was severe infection there was no evisceration First suture 
removed twenty-fifth day Patient discharged fifty-third day 

Case IV — (Q 7079 ) A W Gunshot wound of the abdomen with petfoiations of 
the intestine Opeiation Closure of perforations and jejunostomy At close of the 
operation in removing the drapings the jejunostomy tube was pulled out Patient 
redraped Silver wires untwisted, tube reinserted and wound closed again Moderate 
wound infection Stitches removed twenty-first and twenty-second days Patient up 
twentj -fourth day Discharged fortieth day 

Case V — (P 674) J W Gastric ulcet , erased, gastioentei ostomy Omentum 
came out between wires sixth day Two new wires placed Moderate wound infection 
Sutures all removed twenty-first day Patient up twenty-fifth day Discharged twentj - 
eighth daj 

Case VI — (L 5369) G M Ciush of livet Packed with gauze roll Pack re- 
mo\ed second day by untwisting wires and then tightening them up again The patient 
developed subphrenic and intra-abdominal abscess Severe wound infection In hospital 
104 dajs No hernia at time of discharge 

Case VII — (Q 11668) H P Intestinal (tbstruchon Jejunostomy done Patient 
up in chair seventh day Walked twelfth day Sutures out eighteenth daj Wound 
healed per primam 
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SOME LIMITATIONS OF ENTEROSTOMY 

By Alexius McGlannan, M D 
OF Baltimore, Md 

Almost from the beginning of surgery some means of opening the dis- 
tended loop has been the accepted method for treatment of acute intestinal 
obstruction (Mclver Amer Jour Surg , new series, vol xix, p 167, Jan- 
uary, 1933 ) 

Unless It IS the result of complications, death is due to toxaemia Ex- 
perimentally, a high obstruction can be produced without interference with 
the vascular supply, but Jenkins and Beswick (Arch Surg , vol xxvi, p 427, 
March, 1933) note that in some of their cases death may have been due 
to obstruction Clinically, interference with the vascular supply of the dis- 
tended loop makes changes occur in the mucous membrane m all obstructions 
of the small intestine 

Whenever there is interference with the nutrition of the epithelium 
there is toxaemia (Van Buren Annals of Surgery, vol Ixxii, p 610, 
November, 1920 ) It is possible to have a simple high obstruction without 
toxaemia but this is very rare and can only occur early m the course of the 
disease Here intravenous injection of a solution of sodium chloride (Orr 
Annals of Surgery, vol xciv, p 732, October, 1931) or better the salts of 
sodium, potassium and calcium properly buffered (Elman and Hartman 
Graham’s Year Book Publishers, p 415, Chicago, 1932) is necessary for 
the prolongation of life With toxaemia some method of getting rid of the 
toxic material must be added to the introduction of the electrolytes In such 
a case it is obvious that enterostomy alone will not cure the patient 

High obstruction is a rare condition , it occurred only eight times in the 
335 cases reported by Mclver from the Massachusetts General Hospital 
(Arch Surg, vol xxv, p 1104, December, 1931 ) Unless the cause of the 
obstruction is removed a simple enterostomy above the obstruction will allow 
the contents of the high intestine to flow out without relieving the obstruction, 
a condition which is borne but a short time by the host m spite of the adminis- 
tration of sodium chloride and water hypodermically This limits the value 
of enterostomy in high obstruction 

With the slightest degree of strangulation the absorption of toxins ensues 
and the treatment with salt solution does not prevent death from toxaemia 
(Gatch Amer Jour Med Sci , vol clxxm, p 660, June, 1927 ) 

Lower down m the intestinal tract the fall in the salts of the blood is 
not as prominent as is the toxaemia Here enterostomy added to whatever is 
tie proper treatment of the obstruction may be the life-saving feature If 
t le enterostomy is delayed, air pockets and particularly paralysis of the bowel 
iM prevent its action and the patient will die from his obstruction 
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Multiple enterostoni} opening the bowel in t\\ o or more places, or a high 
enterostonn above the paral} tic portion ina}' be a dangerous expedient The 
greater the damage to the bowel the more marked the toxasmia and the height 
of the obstruction plays some part in the outcome of the disease 

In the great majority of acute intestinal obstructions some degree of de- 
hydration IS present Proper administration of adequate volumes of salt 
solution before and after operation -ttill be a factor in the outcome of cer- 
tain cases 

If enterostomy is performed above the point of obstruction, tension will 
be relieved and the bowel regain its tone Recent fibrinous adhesions -will 
often be absorbed 

When the patient is verj'- sick enterostomy is done under local anaesthesia 
without a thorough exploration, but there is some danger of overlooking a 
strangulation 

In the large intestine the obstruction almost alwaj’^s originates from 
within the bowel and only m the late stage involves the vessels Whether it 
IS due to involvement of the lumen alone or not, enterostomy across the ab- 
domen from the seat of the obstruction is a useful preliminary We have had 
experience with enterostomy where the flow of material was fast and where 
It was slow Probably the best results had followed a slow flow of the ma- 
terial because this has made slight impression on the blood pressure But i\e 
have had some hrilhant results follow a rapid flow of the material 

The toxin of intestinal obstruction is probably due to bacterial action on 
the contents of the obstructed loop (Gatch Surg , Gynec , and Obst, vol 
Mvi, p 332, March, 1928), although the experiments of several observers 
point to an altered action of the glands of the intestinal wall and pancreas as 
the cause of the toxin Thus Whipple, Stone and Bernheim and later Whip- 
ple and other associates (Jour Expei Med, vol xix, p 166, 1914), (Jour 
Amer Med Assn , vol Ixvii, p 15, 1916), isolated a proteose from the toxic 
contents of an obstructed loop of duodenum Whatever the nature of the 
toxin it IS deadly to animals of the same species and a man who has received 
his lethal dose will die in spite of an}"- attempt at treatment For this toxin 
we have no anti-toxm or antidote 

Enterostomy is useless in the presence of such a dose Unless a patient is 
moribund we have no means of estimating the dose of toxin which he has 
recened or the extent of paralysis of the bowel before the abdomen is opened 
Enterostom}'^ under such circumstances is a forlorn hope 

In about 300 cases 77 per cent of the non-gangrenous patients w'ere cured 
by enterostomy How ever subtle ma}' be the exact cause of death 111 intestinal 
obstruction there can be no doubt that the accumulated material in the oc- 
cluded bow el IS extreniel) toxic and has a considerable influence on the pro- 
duction of toxaemia Therefore it is necessarj that in the presence of toxaimia 
w e provide an outlet for this accumulated material b}' making an opening 
into the bow el aboi e the obstruction Whether w e shall do more depends on 
the general condition of patient and his lesion 
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EUPTURE OF THE LIVER WITHOUT TEAR 
OF THE CAPSULE 

By D E Robertson, M D , and Roscoe R Graham, ]VI D 

OF Toronto, Canada 

Case I— On the 20th of October, 1932, a boy, aged fifteen years, received a blow to 
his epigastrium while playing football He was knocked on to his back He was able to 
get up with difficulty, and after resting, he cycled home On his way home he had a “spell” 
and had to rest for a while On arrival home he felt better and when his physician was 
called to see him that night, the physician could find no abnormality excepting a complaint 
of tenderness in the epigastrium No rigidity was noted The boy slept fairly well that 
night, but was somewhat disturbed by pain in his right shoulder, so that he was under 
the impression that he had injured the shoulder in his fall He was confined to bed the 
next morning by order, but he was allowed up for lunch During his lunch he was 
attacked by a very severe pam in his epigastrium, which was followed by vomiting The 
vomitus was clear of blood He was seen by his physician late m the afternoon, after 
having three or four hours of agonizing pain His physician found the boy in shock, with 
a pulse of 130, complaining of inability to lie on the left side on account of pain being 
made worse He had pain just under the right shoulder-blade and in the epigastrium A 
large round swelling was to be seen just below the right costal margin 

I saw him early in the evening, when his condition was not matenallj changed His 
shock was pronounced Examination of his abdomen revealed the large round swelling 
m the epigastrium, but to the right of the mid-lme, seeming to arise from under the costal 
margin, and seeming to be attached to the liver The margin of the liver could not be 
felt There was no general peritoneal tenderness, and there seemed to be no peritoneal 
irritation There was no rigidity of the abdominal muscles The veins of the skin of 
the lower abdomen were engorged and stood out prominently 

It was felt that a transfusion might be of benefit m improving his condition He was 
therefore transfused with 450 cubic centimetres of blood, but this m no wise influenced 
the condition, insofar as one could judge 

The agony of the patient made it imperative that there be some active surgical inter- 
ference On reviewing the history of the events, and having consideration for the physical 
findings, VIZ the absence of peritoneal irritation, the presence of the tumor, its intimate 
relation to the liver , the great distress and the high degree of shock, together with the 
enlargement of the superficial veins, made it appear that he had a hiemorrhage m which 
increasing pressure was the factor producing the great disturbance The physician sug- 
gested this VI as a rupture of the liver without tear of the capsule It was decided to 
operate upon him 

Under general aiiiesthesia the abdomen was opened and the liver was immediately seen 
to have a large swelling on its anterior aspect extending up over the dome This tumor 
was dark red and looked like an enormous blood blister It did not extend quite down 
to the inferior margin of the liver The general peritoneal cavity had no excess of fluid 
present and there was no free blood The gall-bladder was markedly cedematous An 
aspirating needle was introduced into the haematoma under the capsule of the liver and 
ten or fifteen cubic centimetres of blood aspirated, when the needle became blocked On 
withdrawing the needle the blood spurted through this small opening in the capsule to the 
height of SIX or eight inches, which demonstrated the enormous pressure present in the 
hamiatoma The capsule was opened widely to allow the complete evacuation of the 
caviu, and the exploring finger was able to identifi a rent in the liver substance, but on 
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account of the clots that were present it was impossible to determine the extent of the 
tear in the Iner A drainage tube was introduced into the cavitj and the capsule closed, 
which w'as readilj accomplished, with catgut A stab wound w'as made m the abdominal 
wmll opposite the ca\it} and the drainage tube pulled through this The abdominal wound 
was then sewn up 

The first eighteen hours followung operation proved to be fairly stormj — high tem- 
perature, fast, thready pulse It was necessary to transfuse the patient again twehc 
hours after operation This improved his condition considerabh His pulse rate w'as m 
the neighborhood of 140 for the next daj or so, w'lth some irregularity of the heart There 
W'as considerable drainage from the tube for the first forty-eight hours, but at no time, 
either during the operation or subsequently, was there anj sign of bile After fortj -eight 
hours the tube was removed, and there w'as further discharge for another forty-eight 
hours w'hen it finally closed The patient w'ent on to make an uninterrupted and com- 
plete recoverj, and at the present time, Maj, 1933, he appears entirely well and has no 
limitation of activit}' 

Case II — (Dr Roscoe R Graham ) A bov, aged fourteen years, was injured in 
an automobile accident on December 10, 1932 The manner of the accident is of some 
importance While sitting m the back seat of a car, a collision occurred, in which 
he was throw'ii violenth forw'ard, striking his low'er right chest on the back of the front 
seat 

Examination at this time bj Dr Kenneth Sinclair, of North Bay, Ont , show'ed a 
fracture of the fourth, fifth, sixth and seventh ribs on the right side near the spine He 
was admitted to hospital, w'here he remained for about ten days On admission his pulse 
rate was 140, and took about three dajs to reach 90 It was accompanied by a slight 
fever Stereoscopic rontgen rays of the chest taken at this time show'ed some slight eleva- 
tion of the dome of the diaphragm on the right side, but no evidence of fluid in the pleural 
cavitj, and the fracture of the ribs could be demonstrated 

He returned home until January i, 1933, at w'hich time he reported to his physician, 
who disco\ered a large tumor in the right upper abdomen At this time his pulse was 96 
and his temperature 97 4° He did not seem to be suffering any undue pain, and had no 
great dyspnoea, but during his staj at home he did complain, not only of some discomfort 
in the right upper quadrant, but also of pain at the tip of the right shoulder At this time 
stereoscopic rontgen raj s of his chest W'ere taken, and showed the diaphragm had reached 
the le^el of the third rib anteriorlj , still no evidence of fluid in the pleural cavity Move- 
ment of the diaphragm on fluoroscope w'as greatly restricted 

A barium meal w'as given, and this showed the greater curvature of the stomach dis- 
placed to the left, and also a very marked displacement to the left of the descending 
duodenum 

He W'as then placed under our care in the Toronto General Hospital, and consultation 
w ith Professor Duncan Graham gives the follow'ing notes 

“On examination there was no expansion of the right chest below the fourth rib 
The trachea was in the mid-lme On percussion, resonance w'as impaired from the 
second interspace downwards in the mid-clavicular line The impairment was more 
marked from the fourth interspace dow'nw'ards The findings at the same level in the 
niid-axillarj line were the same Skodaic resonance w'as absent above the area of 
more marked impairment of resonance Breath sounds absent over area of definite dul- 
ness , normal ov er remainder of chest Marked fulness in right upper abdomen extending 
across the niid-lme to near the mid-clav icular line on the left side This latter area was 
dull to percussion, but not tender Traube’s space was obliterated, and cardiac impulse 
was in the fourth interspace on the left side No definite edge to the liver could be felt 
Temperature, 99°, white blood-cells, 8,000 The findings suggest a collection of fluid 
between the liver and diaphragm, more marked on the right side, but extending across 
the middle line and obliterating Traube’s space As toxic sjmptoms arc absent, and 
some degree of fulness has been present for over three weeks, subphrenic abscess is on- 
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likely In view of the history of the injury, the condition suggests a subcapsular hiemor- 

rhage of the liver ” , i , i. i 

With the above findings, it was considered advisable to explore his abdomen, which 

was done under spinal anesthesia on January 6, 1933 The following are the details of 
the operative note 

“The abdomen was opened by displacing the upper right rectus laterally, and one 
found the huge mass to be a collection of fluid confined within the capsule of the liver, 
extending quite up to the third nb One could pass the hand over the dome of the liver 
There were some fine, filmy adhesions, but there was no rent in the capsule The base of 
the liver was shoved downwards by this huge collection of fluid, and explained the dis- 
placement of the duodenum and greater curvature of the stomach to the left, and it dis- 
placed the falsiform ligament well to the left side, also explaining the physical signs of 
obliteration of Traube’s space The capsule of the liver was then incised, and over two 
quarts of old blood and bile were evacuated There was no evidence of infection The 
surface of the liver as palpated through the opening in the capsule seemed to be rough 
and irregular, and bled fairly freely, but there was no alarming blood loss There seemed 
to be some diminution m the volume of the right lobe of the liver One could not deter- 
mine anything grossly disturbed in the left lobe A stab wound was made to the right of 
the laparotomy wound, and the edge of the capsule sutured to the peritoneum and fascia, 
thus marsupializing it The cavity was then loosely packed with gauze saturated with an 
aqueous solution of 1 m 1000 acnflavine” 

Piogicss — Twenty-four hours post-operative the fulness had almost entirely disap- 
peared m the upper abdomen and Traube’s space was more resonant The upper level of 
the diaphragm on the right side was still at the third interspace The degree of shock 
following operation was not great, his pulse never exceeding 130 and the) temperature 
never going above 102 " This gradually came down over a period of two weeks, until 
the temperature rarely exceeded 99® and the pulse rate rarely exceeded 100 There was 
still a fairly free discharge from the wound 

January 25, 1933 — The patient was comfortable, walking about, dulness in Traube’s 
space more marked Liver palpable on the right side two fingers below the costal 
margin , upper level of the diaphragm third nb , some lateral movement of the right lower 
chest, but no movement antero-posteriorly It was evident that the liver was not in con- 
tact with the diaphragm Discharge from the wound has been very much less, and despite 
attempts at exploration of the cavity, no great volume could be evacuated Discharged 
from hospital January 30 Still some drainage General condition excellent 

February 6, 1933 Patient observed under the fluoroscope The dome of the right 
diaphragm at the third rib shows very little movement Left diaphragm moves well 
There is a definite collection of air between the diaphragm and the liver Dulness in 
Traube s space has decreased Patient complains of aching pain in the right shoulder 
on attempting to straighten up General condition excellent 

February 16 Patient spontaneously evacuated over a quart of bile and blood-stained 
fluid through the sinus 

March 23 Still fairly free discharge from the sinus General condition excellent 
Gaming weight and suffering no disability Rontgenogram of chest shows that the dome 
of the diaphragm was at the level of the fifth nb mid-axillary line 

May , 1933 Discharge ceased m April Now well in every respect 

In reviewing the literature, we have been able to find three communica- 
tions dealing with this lesion 


Wulsen^ reports the case of a girl who suffered an abdominal injury by colliding with 
a fence while riding upon a sled Following an acute shock, accompanied by vomiting, 
this gml improved, but u as not able to leave her bed, and four weeks after the accidem 
was a mi e o lospita lere had been no fever, but she had vomited bright red blood 
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and had persistent epistaxis The abdomen ^\as shghth distended There was diffuse 
tenderness in the region of the Iner and the spleen, the h\er being about four centi- 
metres below the costal margin Her hsemoglobin had dropped to 27 per cent and 
her red cells to 1,120000 with 9,200 w'hite blood-cells She was carried on intravenous 
glucose therap\, and at times de% eloped a fe\er which would reach 103° The stools were 
free and of coal-black color The hiemoglobm decreased to 19 per cent Rontgenograni 
showed the right diaphragm a hands-breadth higher than the left, no purulent exudate 
Death occurred on April 13 Autops3 findings revealed a cavitj about the size of a child's 
head in the upper portion of the right lobe of the liver The capsule of the liver was 
intact eierj where The ca^itj contained large quantities of old blood clot in a dirty 
brownish-red fluid At seieral sites the coagula had a greenish color The upper margin 
of the right lobe of tbe Iner was at the le\el of the third rib Numerous subpleural and 
subpericardial ecchjmoses, similar ecch\moses in the mucosa of the small bowel and in 
the pehis of both kidneis The remote \ascular lesions were presumed to be the result 
of decomposition products developing in the caMt% producing toxic \ascular lesions 

Brandbergr reports a boj^ fourteen \ears of age who suffered an abdominal injurj 
while riding a bic\cle and colliding with a bus This patient, in addition to fractures of 
the arm and an a\ulsion of the right sacro-iliac joint, had hiematuria This gradualh 
cleared up as did a slight abdominal sensitiveness The patient, however, continued to 
complain of paroxvsms of pain radiating from the epigastrium to the left shoulder The 
attacks lasted from five to ten minutes and occurred several times daily Thirty days 
following the injurv, tenderness m the abdomen had increased, and there was a definite 
sense of mass Laparotomy was performed A large subcapsular collection of about 
three litres of bile was evacuated, and the capsule marsupialized This patient went on 
to recovery Brandberg also reports six other cases of similar injury following the same 
trend of clinical course 

Anderson’ reports the case of a laborer thirty -six years of age who was run ov’er bv 
an automobile Four days after admission he suddenly collapsed from what w'as evidenth 
an abdominal haemorrhage At laparotomy they found delayed rupture of the spleen, 
with about two litres of free blood m the abdomen Two weeks following this operation 
the patient became jaundiced, developed a right-sided pleurisy, and the right diaphragm 
was high and immobile Nine days later exploration was done for a subphrenic abscess, 
and it was found instead that there was an abscess in the Iner, with an intact capsule 
This case probably represents an incidence of a subcapsular rupture which subsequently 
became infected The tact that the organism cultured was a diplococci leads one to 
believe that the source was through the blood-stream, rather than from the bile passages 

Comment — There are several interesting factors which are worthy of 
consideration in the two cases presented, which show a striking similarity 
to the cases which have previously been reported In all the recorded cases, 
and in Case II of this group the length of time which elapsed between the 
injur}' and the recognition of the fact that the patient was suffering a 
serious injur} is remarkable In all except Case I here reported, the tumor 
has not been present at the time of the original examination following the 
mjur} but has slowl} developed and has been recognized some days or weeks 
later We are led to conclude that the rapid appearance of the tumor, and 
the earl} recognition of a serious accident in Case I, is explained by the fact 
that the content of the subcapsular tear was largely blood This was sub- 
stantiated at operation, where practicall} no bile vv^as found in the cavity, 
w hereas in Case II and m the cases reported m the literature, the tumor was 
largely produced b} the slow accumulation of bile mixed with blood in the 
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subcapsular rent Both the reported cases were complaining bitteily of pain 
referred to the right shoulder, which is interpreted as being due to iiritation 
of the diaphragm, and this finding- in a patient who is suffering an abdominal 
injury is probably of real significance and worthy of caieful consideration 
before being dismissed 

The height to which the diaphragm was able to rise iii Case II was 
remarkable, when one consideis that it was due to a subcapsular effusion, 
and that the capsule remained intact We have seen displacement of the 
diaphragm to this degree previously, only m cases of very seveie ascites 

The absence of fluid in the chest, and the absence of physical findings 
on examination of the chest, apart from skodaic resonance, we believe to be 
of real value, and the finding of this resonance is helpful in excluding an 
associated hsemothorax 

In Case II and in the reported cases the initial high fever is difficult to 
explain except as a result of broken-down blood-cells and decomposition 
product resulting from damaged liver tissue That this effusion can remain 
uninfected for such a long time is most interesting, and m the reported 
cases we weie able to find only Anderson’s^ case m which there was a late 
infection of the contents of the cavity, which he concluded was of a hsemato- 
genous origin 

Conclusions — (i) Two cases of subcapsular rupture of the liver with 
operation and lecoveiy are repoited 

(2) In Case I the seriousness of the injuiy was recognized early, the 
tumor appeared early, and at operation the cavity was found to be filled 
only with blood 

(3) In Case II there was a long latent period of well being between the 
accident and the appearance of the tumoi, which at operation contained bile 
and blood, and was accompanied by gross destruction of liver tissue 

(4) If a patient suffers an abdominal injury with distress referred to 
the right side and accompanied by pain in the shoulder, early exploration is 
advisable, as theie will be a shoiter convalescence and it will avoid destruction 
of liver tissue should the diagnosis prove to be a subcapsular rupture of 
the liver 

(5) tumoi occurs soon after the injury, we presume its contents 
will be blood, and drainage with a tube appears to be the ideal method of 
handling it If, on the other hand, it is late in forming, bile will constitute 

an impoitant volume of the content of the cavity, and marsupialization is 
desirable 
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FOREIGN BODIES IN THE BILLIRY TRACT 

Bt Clarexce G Tolaxd, MD 
OF Los Angeles, Calif 


Foreign bodies in the bilian, tract are rareh encountered and seldom 
suspected until seen at operation or at the necrops}' table Their occurrence 
IS so infrequent tliey are not mentioned in mam text-books on diseases of 
the biliar}' s} stem Perhaps as pathological curiosities thei-^ ment little atten- 
tion in standard text-books To the indmdual surgeon i\ho has been con- 
fronted b\' one of tliese unusual cases the\ present mam interesting and 
puzzling features We uish to renew the literature and to report an addi- 
tional case 


Case. — A male aged lorty -nine was admitted to the hospital December 2, 1932 
Mitli a chief complaint ot jaundice The famih and past historj were irreleiant He 
neier had had tj-phoid fe\er His health had been excellent until about one a ear prior 
to admission when he began to haie occasional pain in the upper right abdomen There 
was no jaundice or ain other untoward sjmptoms The attacks were not seiere An 
X-ra> die studj reiealed a patliological gall-bladder and an operation was advised 

On June 2 1932 a cliolecv stectom> was performed bi another surgeon There 
w ere no gall-stones present The head of the pancreas w as enlarged and the In er show ed 
pathological changes The common duct was not opened A Penrose drain was u'ed 
for drainage Three dajs after operation a sudden seiere jaundice de\ eloped There 
was no pain dulls or feier but on tlie fifth dai he dei eloped considerable upper 
abdominal pain The jaundice persisted about three weeks cleanng graduallj For 
about four months he felt fairh wdl but he did not regain his strength and continued 
to have mild indigestion There was no jaundice or itching and the stools were brown 
Then he began to notice a slight jaundice. There was no pain The urine was dark 
and the stools light in color The jaundice became gradualh worse up to the time of his 
admission It would improie at intervals and the stool would show some bile The 
Itching of his skin was leri troublesome. He felt weak and had occasional nausea 
He lost about twentj pounds m two months During this period blood examinations 
showed an amemia and the possibility of a pnmaiy aruemia was considered 

There A\ere no sj-mptoras reterable to the cardiovascular pulmonarj or nen ous 
sj stems 

The blood-pressure was 134 si stolic and 88 diastolic. The pulse ai eraged 76 There 
was a diffuse moderatelj severe jaundice iniohung the skin, mucous membranes and 
sclera There were numerous scratch marks from the itchmg The head neck cliest 
and heart reiealed no abnormalities There was a scar in the anterior abdominal wall 
of an operatiie incision through the upper right rectus muscle The Iner was enlarged 
lour centimetres below the costal margin The spleen was readih palpable There were 
no areas of tenderness The extremities reflexes and gemto-unnaiy exarmnation showed 
no abnormalities 

Laboratory Tests — ^The icteric index ranged from 20 to 120 oier a period of three 
weeks The Van Den Bergh gaie an immediate direct reaction and a positne indirect 
reaction Blood count Hemoglobin 68 per cent red blood-cells 3100000 white cells 
9000 pohmiorphonuclears 70 per cent Urine Trace ot alburmn Xo sugar Two 
plus indican Two plus bile Occasional hinline cast Kahn test X’egatne Fragiht' 
test Normal Bleeding time Sixteen minutes 
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A diagnosis of common-duct obstruction the result of a cicatrix was made The possi- 
bility of a carcinoma of the head of the pancreas was considered Two blood transfu- 
sions of 800 cubic centimetres each were given over a period of a week and an operation 
was performed December 24, 1932 

Opctahon—XJndtT ether ansesthesia the old right rectus scar was excised and the 
liver exposed It was very dark and considerably enlarged The common duct was 
buried m dense adhesions and was exposed with extreme difficulty An incision m its 
lower portion exposed a black, spongy, somewhat friable mass Its removal released a 
large amount of bile The mass measured about one times one times five centimetres It 
was sent to the laboratory A good-sized catheter was sutured into the common duct, 
two Penrose drams were placed beneath the liver, and the wound was closed 

Pathological Rcpoi t —Cotton gauze impregnated with bile, bile salts, and fibrin 

Post-opeiatwe Course —Large quantities of bile drained almost immediately from 
the catheter m the common duct The jaundice improved rapidly, the urine became 
lighter, and the stool showed some bile The course was fairly smooth and the prognosis 
favorable until the ninth day when some bleeding from the wound was noted He had a 
slight chill and the temperature rose to 100° The bleeding gradually increased until the 
wound partially separated and on the twelfth day the wound was packed in an attempt 
to control the hiemorrhage The chills persisted intermittently and the temperature 
increased to 1042° on the twelfth day Blood transfusions of 800 cubic centimetres to 
900 cubic centimetres were given on the second, seventh, and eleventh days The 
jaundice increased rapidly from the ninth day until the thirteenth post-operative day, 
when death occurred Unfortunately, no autopsy could be obtained 

Comment — The correct diagnosis as to the cause of the jaundice was not made until 
operation No foreign body in the biliary tract ever had been encountered before and 
we were familiar with no criteria for such a diagnosis 

Sir Humphiey Rolleston,"^ in his book on "Diseases of the Liver, Gall- 
Bladder, and Bile Ducts,” says in commenting on obstructive jaundice, "sus- 
picion as to the nature of such foreign bodies must always arise unless the 
constituents of gall-stones has been definitely proved ” It is rare that such a 
suspicion as a cause of obstructive jaundice is thought of 

It IS perhaps moie reasonable to be suspicious of a foreign body obstruc- 
tion in the case of inexplicable jaundice arising soon after an operation on 
the biliary system If the biliary system has been thoroughly explored one 
IS familiar with the complications to be anticipated If obstructive jaundice 
develops in an abrupt fashion, foreign-body obstruction must be included in 
the list of tentative diagnoses 

In very few of the reported cases was it mentioned that the possibility of 
a foreign body was considered It is obviously a difficult diagnosis to make, 
particulai ly in those patients on whom no surgery has been done There often 
is no history of any foreign body having been swallowed and if so, the symp- 
toms occur after an interval late enough to cause no suspicion of a causal 
relation 

Most of the reported cases have appeared in the last twenty years, but 

one of the earliest reports was by Nauche,^ who in 1878 found a steel needle 
in the gall-bladder 

Fruit seeds, cherry stones, and round worms were encountered years ago 
and are the foreign bodies mentioned in those text-books which consider 
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foreign bodies Bullets, needles, thread, gauze, rubber tube drains — all have 
been found in the biliary tract 

In 1914, a German soldier was shot in the upper right abdomen Attempts to remove 
the bullet were unsuccessful Fifteen years later Goldhan“ operated because of severe 
pain The bullet was found lodged m the cystic duct with the apex downward His 
belief was that the bullet originally had lodged in the liver and had migrated dovvmvard 
by the hepatic duct 

Eastman® reports the presence of steel needles in the gall-bladder as the nuclei of 
gall-stones Adhesions were present between the fundus of the gall-bladder and the 
pylorus He believed the needles had been swallowed and had then passed directly from 
the pylorus into the gall-bladder He thought this was the most logical explanation for 
the presence of fruit stones m the gall-bladder 

Many cases of recurrent gall-stones have been reported following cholecystostomy 
in which bits of suture material used m the first operation were nuclei for the gall-stones 
Halh* mentions finding two unique worm-like stones in the gall-bladder three years fol- 
lowing a cholecystostomy A piece of suture ran the full length of each This probably 
was the purse-string suture from the first operation 

Foreign bodies in the biliary ducts occur more rarely than in the gall-bladder 
Oppel’s^" case is in many ways similar to ours Four months after cholecystectomy, the 
patient developed a fatal peritonitis At necropsy, a swab was found in the common bile- 
duct There had been no incision made m the bile duct at the time of the cholecystectomy 
A patient of Cooke’s'® had neither jaundice nor colic but was operated on because of 
a greatly enlarged gall-bladder Some stones were found in a distended gall-bladder and 
one m the cystic duct From the common duct was removed a piece of bent, slightly 
corroded wire, one inch in length 

Federoff“° describes an unusual accident while removing a T-shaped rubber tube 
dram from the common bile-duct of a patient The stem of the T-shaped tube was dis- 
charged in the dressing and the horizontal part remained in the duct Five months later 
the patient developed colic, jaundice and fever, but recovered and remained well for two 
and a half years when he had several similar attacks in rapid succession Radiograms 
showed the drainage tube in about the same position but nearer the duodenum A 
laparotomy was performed and the tube removed, five and one half years after the first 
operation The patient made a complete recovery 

An insane woman reported by Lemierre and Pollet®' swallowed the handle of a 
spoon Apparently by way of the ampulla of Vater it penetrated into the common bile- 
duct and led to the development of diffuse liver abscesses 

Eichelter" found a piece of thread from a drainage strand of a former operation m 
the common bile-duct 

Some absorbable catgut ligature used in a cholecystectomy led to the development 
of a curious foreign body tumor with stricture of the common duct in a patient described 
b> Hammesfahr “ 

The mechanical explanations for foreign bodies arriving in the biliary 
system are as bizarre as the explanations for the course of migration of 
foreign bodies anywhere in the body 

It IS logical to assume needles and other sharp objects that have been 
swallowed and reached the pylorus might migrate by direct contiguity into 
the gall-bladder The curious circumstances that lead to such migration are 
difficult to visualize Inanimate foreign bodies m the gall-bladder can hardly 
be explained on the basis of retrograde migration from the duodenum through 
the ampulla of Vater, but the motile round worms could easily reach the gall- 
bladder by this route 
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A review of the reported cases would indicate that foreign bodies in the 
gall-bladder may be there for years giving rise to few symptoms as in the 
case of silent gall-stones In the biliary ducts, however, colic, fever, and 
jaundice usually develop within a few months and lead to operation 

Conclusion —A case is reported of common bile-duct obstruction by gauze 
following cholecystectomy and the literature reviewed The necessity for the 
inclusion of possible foreign-body obstruction as one of the tentative diag- 
noses for the cause of jaundice following cholecystectomy is suggested 

TYPES OF foreign BODIES IN BILIARY TRACT 

(1) Cystic Duct (RiHe Bullet) Shot in right abdomen in 1914 Operated by 
Goldhan^ in 1929 Thought that bullet entered liver, then hepatic duct to cystic duct 

(2) Gall-Bladder (Seeds and Worms) (Mertens,* Deaver,® etc ) (Steel Needles ) 
(Nauche' and Eastman^) Thought to have been swallowed, then migrated to gall-bladder 
from pylorus (Calculi Following Surgery ) Recurrent stones with pieces of suture 
used at former operation as nuclei (Homans," Kehr,® Malcolm,'® Drummond," 
Florcken, H Hall") (Bristle and Piece of Thread) (Haughton”) (Gauze) 
(Bevan") Removed after interval of eleven years (Rubber Dram) (Schulze'®) 

(3) Bihaiy Ducts (a) (Common Duct) swab found four months after cholecystec- 
tomy Common duct had not been opened so probably had migrated from peritoneum 
(Oppel") (Piece of IVve) Swallowed and migrated to common duct (Rubber Dram 
Tube) (Federoff®®) (Handle of Spoon) Swallowed by insane woman (Lemierre 
and Pollet") Produced diffuse liver abscess (Non-Absorbable Catgut Ligature) 
Stricture of common duct by foreign-body tumor forming around catgut (Homans') 
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ACUTE SURGICAL LESIONS OF THE PANCREAS 

By John Douglas, M D 
OF New York, N Y 

The treatment of acute surgical lesions of the pancreas must depend 
upon the etiological factors producing the pathological conditions present 
It has been recognized that there is a direct relationship between disease of 
the biliary system and various pancreatic lesions , but just what is this rela- 
tionship in the different lesions found, and how the biliary disease affects the 
pancreas is far from being clarified Even the nomenclature of the disease 
IS a subject of confusion The lesions are variously reported as acute pan- 
creatitis, acute haemorrhagic pancreatitis, subacute pancreatitis, oedema of 
the pancreas, pancreatic necrosis, or chronic pancreatitis No one term 
seems to fit all cases, and chronic pancreatitis is included here because what 
appears to be a minor or chronic lesion of the pancreas may be found at an 
operation for cholelithiasis or cholecystitis Then, after what is believed 
to be the proper form of surgical operation is performed, the patient dies 
within a few days, and at autopsy the most severe form of necrosis and dis- 
integration of the pancreas may be found 

It has been stated that the mortality has been very little reduced over a 
period of years Korte, in 1911, reported 103 cases with 60 per cent mor- 
tality Schmieden and Sebening, m 1927, collected 1,278 cases with 51 2 per 
cent mortality However, a statistical study of this condition would appear 
to be of somewhat questionable value because of the varying type of lesions 
which would be included in such a group of cases 

Opeiations for acute lesions of the pancreas are not sufficiently common 
for any one surgeon to have a large enough number of cases to form definite 
conclusions from his peisonal experience In order to get a more definite 
idea of the disease, all of the cases diagnosed under the heading of acute 
lesions of the pancreas occuinng during the last fifteen years at St Luke’s 
Hospital were studied This further confirmed the belief as to the difficulty 
of reaching definite conclusions from a statistical viewpoint, because of the 
great variety in description of the pathological lesions found at the time of 
operation, subsequent histones of patients after operation, pathological condi- 
tions found on readmissions 01 reoperations and findings at autopsies on the 
patients who died It was equally difficult to correlate the relationship be- 
tween the various lesions found in the biliary system and the condition of 
the pancreas Although in the vast majority of cases there appeared to be a 
distinct relationship between biliaiy disease and the pancreatic lesion, there 

\\ ere a few cases in which there were no gall-stones or gross evidence of 
biliaiy disease 

It IS unnecessar}’’ to review in anjf detail the various studies as to the 
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etiology of pancreatic disease since Claude Bernard, in 1856, reported that 
m animals the injection of certain substances into the pancreatic duct would 
cause various degrees of acute pancreatic necrosis, which, if severe enough, 
would result in the death of the animals Bile mixed with olive oil was 
used by Bernard Since then, various other substances have been used in 
experimental work Opie, m 1901, correlated this experimental work with 
a report of an autopsy on a patient dying of acute pancreatic necrosis where 
a small gall-stone had obstructed the ampulla of Vater This was followed 
by other experiments, unnecessary to mention, until Archibald linked up cer- 
tain other factors, such as the introduction of infected bile, under just suffi- 
cient pressure not to overcome the sphincteric action of the sphincter of 
Oddie, whereby he could cause varying degrees of necrosis of the pancreas 
He also enumerated a group of factors, the necessity of the presence of which 
makes understandable certain conditions in the causation of the disease which 
would otherwise be hard to explain These three factors were First, the 
changes in the composition of the bile, due to infection, which increases the 
proportion of hile salts , second, undue resistance, perhaps often amounting 
to spasm of the common-duct sphincter , and third, abnormal rise of pressure 
m the biliary system, either m the gall-bladder or common duct 

To add to the confusion of thought, the theory of infection of the pancreas 
by means of retrograde infection through the lymphatics from the gall-bladder, 
appendix or a duodenal ulcer has been advocated by Bartels, Arnsperger, 
Franke, Deaver, Pfeiffer and Sweet Contradictory evidence appearing to 
apparently invalidate in certain instances all of the various theories can be 
instanced, such as a case report of White and Owen in which a carcinoma, 
extending from the stomach, so dilated the duodenum and the sphincter 
of Oddie that it allowed free flow of the duodenal contents — bile and pan- 
creatic juice — into the pancreatic duct without any particular change in the 
pancreatic tissue It is also a fact that at autopsy the pancreas may be found 
apparently bile-stamed without a necrotic condition occurring On the other 
hand, the theory of infectious origin of acute pancreatic lesions would seem 
to be contradictory of the fact that, although m some cases one finds enlarged 
lymph-nodes about the common duct and head of the pancreas, the type of 
lesion found does not coincide with original infectious jjrocesses elsewhere 
and cultures made at the time of operation are nearly always sterile Fur- 
thermore, when a patient recovers without an operation and a residual lesion 
occurs, instead of occurring as the usual type of abscess, which one expects 
to find in an infective process, it occurs as a cyst or as an area of fibrosis in 
the body of the pancreas, surrounding a softened, cheese-like material which 
IS not pus 

Numerous cases are reported where a reflux of bile could not have been 
the etiological factor because the necrosis appeared to be primary about tlie 
duct of Santorini, which entered the duodenum separately from the combined 
orifice of the duct of Wirsung with the common bile-duct at the papilla 
And even where they entered together, the anatomical arrangement in a large 

910 



LESIONS OF THE PANCREAS 

percentage of cases would not allow biliary reflux An influx of duodenal 
fluid might have been the etiological factor in these cases as it has been shown 
that the injection of duodenal fluid will cause pancreatic necrosis, but, experi- 
mentally, this duodenal fluid injection must be made under pressure 

The symptomatology and diagnosis of the acute lesion of the pancreas 
has been admirably reviewed recently by deTakats and MacKenzie in an 
article published within the last year in the Annals of Surgery It is not 
necessary to repeat this work here, beyond calling attention to the fact that 
in the twenty-two cases reported by them, the diagnosis of acute pancreatic 
necrosis was not made in one single instance The most common diagnosis 
was acute cholecystitis or common-duct stone and there was present an inci- 
dence of biliary infection in eighteen of the twenty-two cases, which gives 
8i 2 per cent of biliary infection as a primary cause of the pancreatid 
pathology DeTakats also calls attention to the value of the determination 
of diastase in the blood and urine as a diagnostic aid He quotes “Skoog 
states that while increased values may occur m other acute abdominal condi- 
tions, a negative finding, provided that determination is made within twenty- 
four hours to thirty-six hours after the onset of symptoms, excludes any 
pancreatic pathology ” 

A review of the histones of thirty-two cases of acute pancreatic necrosis 
occurring during the last fifteen years in St Luke’s Hospital has not enabled 
me to reach any more definite conclusions than I had before such examination 
However, there were many observations which did appear to have a distinct 
bearing on the etiology, pathology, progress and treatment of the lesion 
present 


(I) It was observed that a number of patients gave histones of previous attacks 

of upper abdominal pain, previous to their severe attack for which they entered the 

hospital (deTakats and MacKenzie report this in nineteen out of thirty cases ) At 

autopsy on a patient who died following an operation for acute pancreatic necrosis, an 

area was found at the junction of the body and tail of the pancreas where there was an 
area of fibrosis surrounding cheese-like material, evidently a result of a previous attack 
from which the patient had suffered a year earlier and which had been diagnosed as a 
gall-stone attack This further demonstrates the possibility of recovery without opera- 
tion from a rather severe lesion 

(II) There were several patients upon w^hom an operation was performed for 
cholecystitis with cholelithiases or common-duct stone on whose histones the pathological 
finding, reported at operation, stated that the pancreas was thickened, sometimes moder- 
ately in the region of the head, and other times enlarged to tw'o or three times its natural 
size In these cases there were usually also observed varying degrees of fat necrosis 
Several of these patients after drainage of their common duct, or cholecystostomy, died, 

and at autopsy a severe degree of pancreatic necrosis, with destruction of the pancreas! 
was found 


(III) A number of patients in whom only moderately severe lesions were found 
at the time of operation went on to develop secondary lesions in the pancreas One 
patient who had upper abdominal symptoms for six weeks before admission to the hos- 
pital with a historj of a serere attack three >ears previousl>, w'as operated upon The 
gall-bhdder was ound to be microscopically normal, there were some areas of fat 
necrosis and the whole pancreas was hard with no areas of softening Nothing was done 
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beyond the exploratory operation Three weeks later the patient had developed a cyst of 
the pancreas from which a quart of fluid was evacuated Another patient who at opera- 
tion showed fat necrosis with red and greenish areas in the pancreas and a shrunken 
gall-bladder containing small stones, whose operation consisted of drainage of the 
pancreas with nothing being done to the biliary tract, recovered from the operation but 
was readmitted four years later with similar symptoms An X-ray showed a calcified 
area in the left upper quadrant of the abdomen, 2 5 centimetres m diameter, which was 
apparently a calcified cyst in the pancreas Another patient who had been operated upon 
for acute pancreatic necrosis in another hospital six years previously subsequently devel- 
oped three attacks two years apart, during the first and third of which a pancreatic cyst 
was drained 

(IV) One patient was admitted to the hospital and died in diabetic coma, with a 
blood-sugar of 840 Autopsy showed haemorrhages into the pancreas with nothing 
abnormal m the biliary system 

(V) A patient upon whom a cholecystectomy was done two years previous to read- 
mission had a pancreatic cyst drained and subsequently died from haemorrhage due to 
erosion of one of the larger blood-vessels m the region of the pancreas 

(VI) A group of cases who were apparently cured, or discharged from the hospital 
improved, and readmitted at varying times thereafter, were of special interest One of 
them was discharged from the hospial with the wound healed in January, 1920 At the 
time of operation the head of the pancreas was the size of an orange and there was one 
gall-stone A cholecystduodenostomy was done Eight years later the patient was re- 
admitted to the hospital with a diagnosis of perforated gastric ulcer At operation the 
pancreas was found swollen, haemorrhagic and soft Drainage to the pancreas was 
established, and at autopsy the pancreas was found necrotic throughout Another patient 
was operated upon with a pre-operative diagnosis of cholelithiasis The pancreas was 
hard with some haemorrhage and fat necrosis Stones were present and a cholecystostom} 
was done The patient was discharged one month after operation and readmitted a 
month later with pain and a temperature elevation Twenty days later the patient went 
into shock and had extensive haemorrhages from the stomach and intestine, and died 
Another patient was operated upon for acute pancreatic necrosis twenty-eight hours 
after admission There was fat necrosis in the abdominal wall and peritoneum, and 
stones in the gall-bladder A cholecystostomy was done and the posterior layer of 
peritoneum over the pancreas split and drained The pancreas was soft and mushy The 
wound drained for three months and the patient was discharged from the hospital She 
was readmitted two weeks later in collapse and died within twenty-four hours At 
autopsy stones were found in the common duct, one being in the ampulla of Vater 
There was fat necrosis down to the pelvis, scar tissue m the head of the pancreas and 
a large cyst in the tail Another patient was operated upon in another hospital for acute 
pancreatic necrosis with drainage to the pancreas The patient was admitted to St 
Luke’s Hospital seven months later with symptoms of vomiting, peripheral neuritis and 
tetanj The patient suddenly had an attack of acute upper abdominal pain and died 
within a few hours Autopsy showed a normal gall-bladder, the pancreas bile stained, 
the tissue hard and shotty, regional lymph-nodes enlarged and fat necrosis Another 
patient was admitted in January, 1931, with cholecystitis and jaundice and refused opera- 
tion The patient was readmitted three months later and operated upon for cholelithiasis 
and common-duct stones The patient improved immediately after operation, but died 
on the twenty-first day Autopsy showed the pancreas bloody and gangrenous There 
.vere also duodenal ulcers and gangrene of the duodenum found at the autopsy on tins 
patient Another patient was admitted with a diagnosis of chronic cholecjstitis He 
refused operation, was discharged and readmitted six months later with a historj of 
fever, jaundice and pain A diagnosis was made of stone m the common duct At opera- 
tion, a shrunken gall-bladder which contained seven stones was found The pancreas 
was hard, there was no fat necrosis and the common duct appeared to be normal The 

912 



LESIONS OF THE PANCREAS 


common duct uas drained and the patient died nine dajs later At autopsj the pancreas 
was firm and swollen and fat necrosis was present The liver was soft and green, as is 
usually found in those cases which die from a liver death 

(VII) There were three patients w'ho, after cholecystectomy for cholelithiasis, had 
epigastric or left hypochondriac pain of var>ing degrees, which was believed by the 
operator to ha\e been mild attacks of pancreatitis 

(VIII) Of the whole group of cases, onb one show'ed obvious evidence of infection 
such as occurs in other parts of the body This patient was in the medical w’ard with a 
diagnosis of portal thrombophlebitis An exploratory laparotomy was performed, after 
transfer to the surgical ward, but no operative procedure was done At autopsy, portal 
thrombophlebitis and abscesses m the liver and pancreas were found There were no 
Stones in the gall-bladder or common duct The pancreatic duct was larger than normal 

(IX) One patient was admitted with a diagnosis of acute cholecystitis and general 
peritonitis of fort} -eight hours’ duration She had an attack, with jaundice, six months 
prcMOusl}, and died within tw'enb'-four hours of admission to the hospital without an 
operation At autopsy, the whole pancreas yvas firm, green or red and swollen The 
common duct was full of stones There was fat necrosis in the peritoneum and pleura 
This w'as the onl} case in which fat necrosis was found to have extended beyond the 
peritoneal or pehic cavities or the abdominal wall 

(X) One patient was of particular interest in regard to the question of the value of 
biliary drainage She was operated upon after a two-days’ history with a pre-operative 
diagnosis of gall-stones The pancreas was hard and indurated, there yvas fat necrosis, 
and some fluid in the peritoneum The stones were removed from the gall-bladder and a 
cholec} stectom} was done The patient’s convalescence was uneventful until three weeks 
after operation, at which time there was a second attack after the bile had stopped 
draining from the gall-bladder After re-establishment of the drainage the symptoms 
disappeared and the patient recovered 

(XI) One patient vyas operated upon for an appendiceal abscess and developed a fecal 
fistula two days after operation Five days after operation the patient developed severe 
pain with vomiting and was believed to have a perforated gastric ulcer or acute chole- 
cjstitis At a second operation there was a large amount of fat necrosis and a mass in 
the region of the pancreas, but, because of the large amount of fat in the abdominal 
cay ity , adhesions and thick, short mesocolon, the mass could not be explored or the gall- 
bladder felt The patient died in nine hours and no autopsy was done This was the 
only case in yyhich an acute pancreatic necrosis appeared to be related to an infection 
secondar} to anything outside of the biliar} system, but infection of the biliary system 
could not be excluded 

(XII) One patient seen prev'ious to the time included in this group developed 
sy mptoms of acute pancreatic necrosis followed b} a mass in the epigastrium, evidently 
a pancreatic C}st, refused operation and recov’ered completely before leaving the hospital 
This supplements the patient mentioned above, who had developed three pancreatic cysts 
after operation and who recovered spontaneous!} from the second C}st onl} to have it 
recur two years later 


(XIII) One patient entered the hospital with a diagnosis of acute cholelithiasis and 
cholecystitis Preyious to operation, a rectal examination resulted m the finding of a 
gall-stone in the rectum At operation a few da}s later, at which time the gall-bladder 
containing a second stone was removed, the pancreas was found hard, indurated cedema- 
tous and at least twice its normal size 

(XI\ ) Another patient was operated upon, previous to this group of cases, for an 

mflammator} tubo-ovanan condition At operation fat necrosis of the omentum was 

lound and examination of the pancreas showed it to be hard, indurated and mottled 

green and red m color She had shown no s} mptoms calling attention to the pancreas or 
biliary system 


5S 
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The group of cases studied at St Luke’s Hospital numbered thirty-two 
after excluding all of those cases which were diagnosed as chronic pancreati- 
tis, only those in which an acute lesion was found, either at operation or at 
autopsy, being considered Of these, thirty were operated upon Fifteen 
died and fifteen recovered Two patients died without operation, but the 
diagnosis was confirmed at autopsy Two cases were diagnosed as acute 
pancreatic necrosis, two as perforated duodenal ulcer, two as acute intes- 
tinal obstruction , and most of them were diagnosed as acute cholecystitis or, 
when jaundice was present, stone in the common duct In the latter group 
the diagnosis was confirmed, the pathological condition of the pancreas being 
secondary to the biliary lesion The pancreatic cyst cases were correctly 
diagnosed 

Comment — While there is, apparently, an operative mortality of 50 per 
cent in these thirty cases, as before stated, a statistical study of mortality 
and symptomatology cannot be of much value In many of these cases, which 
were operated upon with a diagnosis of cholelithiasis and cholecystitis or 
stone in the common duct, the pancreatic lesion varied enormously, and in 
some, where the pancreas appeared to be severely damaged, the patients recov- 
ered In most of them, drainage of the biliary system, either by the gall- 
bladder or the common duct, was instituted In others, for certain reasons, 
nothing was done to the biliary tract Some of them died regardless of the 
operative procedure To me, one of the most interesting observations was 
the fact that in a very considerable number of cases the lesion m the pancreas 
was described as a thickening in the region of the head of the pancreas, re- 
sembling what IS usually described as a chronic pancreatitis, but, in practically 
all of these cases, there were some areas of fat necrosis present A very con- 
siderable percentage of these cases died subsequent to a cholecystostomy or a 
choledochostomy An autopsy showed that the mild lesion of the pancreas 
found at operation had progressed to an acute pancreatic necrosis with exten- 
sive destruction of the pancreas There were other cases in the group of 
histones studied — which are not included in this series — m which the 
pathological description of the condition of the pancreas was almost the same 
as in this group of fatal cases, except for the absence of fat necrosis These 
cases were called on the diagnostic cards chronic pancreatitis If these cases, 
as most of them recovered, were included in the series reported it would 
change the mortality rate entirely 

A study of these cases is also of interest as bearing on the question of 
the etiology and pathology of the various pancreatic lesions The facts 
presented may be considered in the light of presumptive evidence, as there is 
little to be advanced in any direction as conclusive proof In the vast major- 
ity of cases, gall-stones and usually a cholecystitis were present A few 
patients had stones m the common duct and in one patient an impacted stone 
was found at autopsy, and in another patient a stone was found in the rectum 
which obviously had recently passed through the common duct, and it may be 
assumed that there was some temporary blocking at the ampulla of Vater 
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In three of the cases there was no evidence of gall-stones, although there was 
a pancreatic lesion As pertaining to the lymphatic theory of infection of the 
pancreas, in only one case was recorded the finding of markedly enlarged 
glands about the head of the pancreas, and m none of the early cases where a 
culture was taken was there any evidence of growth on the culture medium 
(anaerobic cultures were not made) 

Several cases demonstrate the fact that various pancreatic lesions occur 
from which the patients may entirely recover without operative treatment 
only to have subsequent attacks of greater severity, or develop a cyst With 
operative treatment, whatever may have been done, a mild lesion found at 
operation may progress to a fatal termination The favorable influence of 
biliary drainage was, apparently, demonstrated m one case where, when 
drainage ceased, the symptoms appeared to become worse only to retrogress 
when drainage was re-established Whether patients in whom biliary drain- 
age was instituted and subsequently died already had enough damage to their 
pancreas to cause the pathological condition to progress, or whether inter- 
ference with the biliar}’- system caused an immediate increase m infection and 
thus a change m the bile, with diminution of mucin which lessens the bile’s 
irritative action, is difficult to determine These facts bring into question 
the value of biliary drainage as a curative procedure It is demonstrated in 
this series of cases that even with a severe pancreatic lesion the patient may 
get well without an operation and that certain other patients who have an 
operation for a mild lesion will die, due to a progressive extension of the 
pathological process It is also demonstrated that certain severe cases will die 
without operation, as shown by two of this senes which were proved by 
autopsy It is further demonstrated that cysts of the pancreas, which vary 
from a small, fibrosed area containing a cheese-like material, to a cyst con- 
taining a quart of turbid, yellow fluid, may form in from seventeen days 
to several months after an acute lesion and may then require operation or 
may spontaneously disappear entirely or may become calcified 

The value of a cholecystectomy as a curative therapeutic procedure, while 
not disproved, at least is made dubious by the history of the patient who 
developed a pancreatic cyst which progressed and increased in size two years 
after a cholecystectomy was done, but m this instance the damage to the 
pancreas had already occurred and there was no new acute attack The 
possible relationship to an appendicular infection, which frequently is men- 
tioned but seldom proved, might be instanced in considering the patient who, 
five da)s after an operation for an appendiceal abscess, developed an acute 
pancreatic necrosis, but, in this case, the gall-bladder could not be examined 

In onl} one case was there infection such as is found elsewhere in the 
body Ihis case, which is not included in the senes of acute pancreatic 
necrosis as it obviously falls under a different heading, was the one having 
multiple abscesses in the pancreas and liver and where the etiology w^as a 
portal thrombophlebitis 

There was fat necrosis, m varying degiees present in all of these cases 
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except one It varied from small, minute areas m the fat or omentum about 
the pancreas, to more extensive necrosis throughout the peritoneal fat In 
two patients, it extended to the pelvis , in one, to the abdominal wall , and at 
autopsy on a patient who died without operation, it was found in the lung 
and pleura At autopsy, on a case operated upon by me previous to this senes 
— when it was considered proper surgery to dram into the broken-down 
pancreas — it was found that the pancreatic leakage had obviously caused 
extension of the fat necrosis all through the retroperitoneal tissues down into 
the pelvis This, in addition to other reasons, seems to me to be sufficient 
proof that the old method of pancreatic drainage was bad surgery 

An attempt to formulate a s3'mptomatology or diagnostic critense which 
would include all cases of acute pancreatic necrosis would be futile unless 
they were divided into the two mam groups into which such cases fall These 
are — first, the occurrence of a major upper abdominal catastrophe, in which 
the differential diagnosis must be made from a perforated duodenal or gastric 
ulcer, an acute intestinal obstruction or a rapidly developing peritonitis The 
second group are those in which symptoms of an acute biliary lesion pre- 
dominate, with the pancreatic patholog)^ as a secondary development Even 
this grouping would omit the occasional case where the lesion is mild and 
without definite symptoms 

In the first group, if there is severe upper abdominal pain, radiating to 
the back, an acute pancreatic necrosis must be considered In a very con- 
siderable number of cases a history of previous attacks, suggesting biliary 
disease, may be elicited from friends and relatives if the patient is too sick to 
give a history A flat X-ray film to help rule out a perforation or to demon- 
strate localized distended intestine may be of negative value, as is the loss of 
liver dulness A patient with early pancreatic necrosis usually writhes about 
m bed because of pain With a perforation he lies quietly because of peri- 
toneal irritation In the former, at the beginning of the attack, there is 
absence of rigidity Later, rigidity appears with the appearance of “beef 
broth exude” and peritoneal irritation Vomiting, pulse rate, temperature, 
urine examination and blood count might be those of any acute abdominal 
lesion, but not definitely diagnostic, except that the blood count might differ- 
entiate an intestinal obstruction from an inflammatory or necrotic lesion A 
high blood-sugar and high diastase values in the blood or urine are also of 
differential diagnostic value In the acute fulminating cases. X-ray examina- 
tion vith a barium meal is impractical but m the more slowly developing 
cases, with the slow development of an enlargement of the head of the 
pancreas or a cyst, this condition may frequently be demonstrated 

In the group of cases where biliary symptoms predominate, either as 
jaundice or as signs of an acute cholecystitis, the fact that the pancreatic 
damage, from a slight to a verj’- severe degree, may occur in a small but very 
definite percentage of cases must be kept in mind This was well demon- 
strated in the group of cases reviewed and perhaps in patients falling into 
this classification, vho complain of pain and tenderness in the epigastrium 
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and left hypochonclnuin, in addition to their biliary symptoms, a high or m- 
ci easing blood-sngai oi diastase values m the blood and in me might be an 
indication of progressive pancreatic mjiuy While it is stated that the 
piimaiy influx into the pancreatic duct causes the immediate maximum dam- 
age, the examination of the above lecoided cases would appear to demon- 
stiate that the irritating factor may be repeated This, it would seem, has an 
impoitant beainig on the operative treatment And, while it is accepted that 
an acute panel eatic necrosis is an uncommon sequel to a biliaiy infection, 
it IS not unusual to find some thickening m the head of the pancieas accom- 
panying gall-bladder or common-duct pathology The small number of 
autopsies oi secondaiy opeiations m this series of cases has demonsti ated 
that this pancreatic lesion may progiess It is my belief that this should be 
considered m the application of a universal rule foi delay in all acute gall- 
bladdei cases 

The surgical inanagement of pancreatic necrosis must depend on whethei 
one is dealing with an acute fulminating case oi one in which the symptoms 
are due mainly to disease of the biliary system The patient with the acute 
fulminating lesion is m shock and is a very bad operative risk One such 
patient, in the series examined, died on the table Opeiation should be post- 
poned until suitable tieatment for the shock, especially with glucose intraven- 
ously and hyperderniatically, has been instituted Occasionally, such acutely 
ill patients are operated upon when the exact diagnosis cannot be deter- 
mined, especially if a peiforation is believed to exist 

Any standard operative procedure would be difficult to foimulate Many 
of the more severe lesions will cause death, either with or without opeiation 
When extensive damage of the pancreas has occurred, it is necessaiy to 
diam down to the pancreas At operation it may be impossible to tell how 
fai this destiuction may go Cases aie on record where piactically the whole 
jiancreas has been extruded as a slough One such case was reported re- 
centl)^ with lecover}’- of the patient Therefore it is necessary to piovide for 
the possibility of this occurrence, as well as to allow for the escape of split 
proteid products which aie of a toxic natuie Such drainage should be pro- 
vided for by a lubber dam A tube should not be used Patients may die of 
late secondary hsemorrhage from erosion of the laige vessels m the mesocolon 
or about the pancreas This would be moie apt to ensue if rubber tubes were 
used as the}’’ nia}'’ cause pressuie neciosis The question of biliary drainage 
depends upon the acceptance of the theory of biliar}’’ influx into the pancreas 
as an etiological factor The evidence seems to stiongly favor this If one 
accepts the theory that the maximum damage is effected by the primary influx 
of changed bile, such drainage would, theoietically, be ineffectual, but the 
evidence of the group of cases examined would seem to piove that this influx 
can be lepeated Consequently, drainage should be instituted This is most 
easi ) e ^^ted by cholec3'stostomy If there are stones in the common duct 
these should be removed, but this is not always effectual, as is amply proved 
by the piogression and recuirence of lesions after institution of biliary drain- 

917 



JOHN DOUGLAS 


age An extensive operation cannot be done ^\hen the patient is very ill 
Theoretically, one should establish the fact that the common duct is patent 
into the duodenum, but probing of the common duct may cause swelling and 
oedema from traumatism at the ampulla of Yater, and thus increase the possi- 
bility of reflux of bile This leaves the matter of operative procedure one 
that should be determined largely by the pathological condition found It 
has been suggested that a cholecystectomy would be the ideal procedure, first 
by the removal of the focus of infection and thus the elimination of one 
etiological factor, that is, the change in the bile wnth its increased bile salts, 
which occurs with infection, and second b}'^ causing dilatation and relaxation 
of the sphincter of Oddie, which occurs after cholecystectomy But, before 
this dilatation and relaxation occur, unless drainage is also instituted, pressure 
in the common duct is increased, which would more likely result in reflux 
into the pancreatic duct, if anatomical conditions w^ere such as to allow this 
Furthermore, the less that is done to such a seriously ill patient the better 
the prospect of recovery 

It might be expected that with the extensive damage to the pancreas, 
there would be more evidence of failure of its function, as shown b)’’ eleva- 
tion of the blood-sugar, but it is surprising in many instances how little there 
IS of this symptom In some cases, however, there is sufficient impairment 
of function to make the use of insulin of considerable value in the post- 
operative treatment 

The recurrence of attacks, often of a severe or even fatal nature, after 
recovery from an operation for acute pancreatic necrosis where biliary drain- 
age has been instituted, would seem to indicate that it would be good surger}' 
to remove the gall-bladder in these patients as a prophylactic against further 
pancreatic damage after their recovery from the primary attack 
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A pyelogram was made and the kidney was found to be normal but displaced down- 
ward The blood smear was normal, the white count only 7,000 

There was a history that two years previously he was playing hockey in the school 
3'ard and when dodging another boy he struck the left side of his abdomen against a post 
He was “knocked out” for a few minutes After that, not feeling like any more hockey, 
he went home He felt seedy and lay about the house for a few days , then he returned 
to school and carried on as before, taking part in the play with the other boys, and 
gradually getting into shape so that one day he niight qualify for a post on one of the 
so-called American hockey teams 

He again presented himself in November and the tumor was larger I advised 
operation Preparatory to this, on November 26, 1928, he was given a blood transfusion 
On the following morning the abdomen was opened through a left rectus incision Some 
adhesions between the left lobe of the liver and the splenic tumor were encountered and 



Fig 2 — Section through cyst wall showing splenic capsule, remnants of splenic tissue 
and dense hjalinized cystA%an proper (Xioo ) 

divided, and some adhesions to the posterior parietal peritoneum were also divided, and 
the tumor delivered The pedicle was then clamped, the spleen removed and the pedicle 
sutured Other bleeding points were secured and ligatured or sutured The boy made 
an uninterrupted recovery, returning home on the seventeenth daj 

I saw him again in the following April He was very well, eating, sleeping, and 
pla5'ing like a normal child, and had gained nine pounds in weight His health has 
continued to be excellent 

The inference is that when he struck his left side two j^ears previously he sustained 
an intracapsular rupture of the spleen, which accounted for this ultimately becoming a 
blood cyst containing degenerated blood It is known that such cysts occasionally occur 
from an infarct in the spleen, but in this case there was no history of a preiious illness 
up to the time he met with injury I have been able to find but few references to this 
t\pe of splenic tumor, but several cases have been reported 

Dr W L Robinson, the pathologist, reports upon the specimen as follows 

The spleen was moderatelj enlarged, measuring 18 by 13 5 by 5 centimetres 
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The capsular surface was smooth, tense, and glistening The organ had been almost 
entirely transformed into a large thm-walled cystic structure and was quite fluctuant on 
external palpation On opening the cyst about one quart of rather thick reddish-brown 
fluid material flowed out freely The greater portion of the wall measured about two 
millimetres in thickness, other portions of it being extremely thin and semitranslucent 
It was lined by soft masses of partially coagulated blood On removing these clots the 
wall presented a smooth, glistening but coarsely trabeculated appearance 
Microscopical sections taken through the wall of the cyst show the latter to be made 
up of a thick layer of mature fibrous connective tissue rich m collagen Much of this 
IS of a homogeneous and relatively acellular appearance Adhering to the inner limng 
(Fig i) are masses of platelets, fibrin and red blood-cells Toward the inner margin 
are numbers of endothelial cells laden with hemosiderin pigment, together with con- 
siderable amounts of recently extravasated blood A few scattered lymphocytes are 
observed between the connective-tissue bundles In the more dense portions of the wall 
are focal deposits of iron and calcium Between the capsule (Fig 2) of the organ and 
the fibrous wall of the cyst very small remnants of splenic tissue were found 
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SURGICAL JUDGMENT IN THE APPROACH TO THE 
ACUTE ABDOMEN 

By Le Gr\nd Guerey, MD 
OF Columbia, S C 

We are constantly drawing- this distinction between an operator and a 
surgeon defining an operator as one who is concerned primarily with prob- 
lems of method and technic, or, as it were, the ritual of surgery Such a 
person is not greatly concerned with the broad fundamental principles of 
medicine that underlie the practice of good surgery 

On the other hand, we like to think of a surgeon as one who has been 
broadly educated, who possesses philosophical background, who is more con- 
cerned with principles than with the technic of method, who understands 
that the basis of good surgery is good medicine, who has mental capacity 
and grasp to deal with the spectral doubts that he outside of the operating 
room, and who understands when and where to operate as well as how to 
operate 

This IS just another way of saying that we intend to discuss for the few 
moments at our disposal the subtle problem of judgment, specifically, surgi- 
cal judgment Just at this point it may be well to define judgment m the 
language of Webster “The word judgment has its derivation from the 
Latin word Judicare and is defined as ‘The act of judging, the operation of 
the mind, involving comparison and discrimination, by which a knowledge 
of moral qualities, intellectual concepts, logical propositions, or material 
facts, IS obtained The power or faculty of performing such operations when 
unqualified, the faculty of judging or deciding rightly, justly, or wisely, 
good sense ’ ” 

To my thinking it is impossible to discuss properly the approach to the 
acute abdomen without a consideration of surgical judgment since the two 
things are well-nigh synonymous terms The reason for this is not far to 
seek The mistakes of surgical judgment m handling the great crises of 
the acute abdomen can be quickly turned into fatalities The fate of these 
cases depends, not primarily on a technic and method of operation, but are 
indissolubly connected with clear, precise, discriminating judgment 

The surgeon who properly correlates his facts, wisely interprets them, 
who uses the clearest judgment in the application of these facts to the indi- 
vidual case, will always have the best results This is a principle that is 
germane to the whole range of human thought and action It is true m 
business , it is true in law , it is true in general medicine , it is true in surgery 
This IS the reason, certainly one of the reasons, why problems of judg- 
ment so A'^astly outweigh in importance methods of technical performance 
Sir Frederick Treves, one of the keenest and most philosophical minds 
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m the field of surgery, has given us this aphorism “Shakmess of the hand 
may be some bar to the successful performance of an operation, but he of a 
shaky mind is hopeless ” 

To illustrate An ordinary supravaginal hysteiectomy for an uncompli- 
cated uterine fibioid tumor m an otherwise sound and healthy woman does 
not call foi the exercise of any special amount of judgment , it is a conven- 
tional operation, with ample time not only to prepare the patient, but to fix 
and determine the conditions under which the operation shall be done It 
becomes at once obvious m such a case that method of operating and technic 
of performance take the position of pi unary importance 

How vastly different is the problem, however, in the case of a man with 
a bullet wound through his abdomen When you see him for the first time 
he is in profound shock, with a feeble rapid pulse, cold clammy leaky skin, 
subnormal tempeiature, cyanosis, air hunger, and probably mtraperitoneal 
hsemorrhage The threshold of his vitality and resistance has been forced 
down to the lowest possible level , well-nigh anything done to him would be 
enough to push him over 

How are you going to handle such a case^ Take him to the operating 
room and operate immediately? I think not For this situation imposes on 
us not only difficulties of handier aftsmanship, but the far weightier problem 
of when to interfere Surely the patient would be better off to take sufficient 
time to improve his general condition Namely by getting him warm, by 
giving him sufficient morphine to relieve his pain, by raising his fluid level, 
by giving him time to react from the prmary shock of the injury, by blood 
transfusion, etc 

One of the most serious problems in connection with the acute abdomen, 
particularly so and always present in the matter of penetrating wounds, is 
the question of haemorrhage It is serious enough to be responsible for a 
large number of deaths from this source Many of these patients die from 
hemorrhage long before the stage of peritonitis has been reached Our 
position about the surgical handling of such cases may be stated as follows 
We believe it to be a great mistake to take these patients with penetrating, 
perforating bullet wounds of the abdomen that ainve m a condition of 
profound shock, with or without haemorrhage, rush them to the operating 
loom and operate immediately If you do so you are inviting disaster and 
an excessively high mortality Specifically as regards the problem of hemor- 
rhage we must remember that in the presence of traumatic shock it takes 
comparatively little loss of blood to produce a profound circulatory 
disturbance 

Often we have had this experience In cases of perforating wounds of 
the abdomen with hemorrhage, we have operated on and repaired ten or 
twelve perforations, practically emptied the abdomen of blood and completed 
the operation without finding the source of hemorrhage An irregular tear 
in a small vessel coupled with a profound drop in blood-pressure permits 
thrombosis of the vessels thereby controlling the hemorrhage before the 
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Operation is undertaken This is one of the mam reasons why we never 
operate with precipitate haste On the other hand, proponents of immediate 
interference will occasionally take part in the dramatic episode of saving a 
life by finding and controlling the bleeding from a larger vessel In so doing, 
however, they will sacrifice ten lives for the purpose of saving one We 
believe this to be bad surgery 

Let me repeat, as indicated above, much of the time through the opera- 
tion of natural forces the bleeding will already have stopped 

And remember this that even in the presence of a perforated intestine, 
it takes time to develop a spreading peritonitis There may be immediate 
local soiling but not a true peritonitis This takes time to develop, several 
hours of time at that In many cases you have ten or fifteen hours in which 
operation can be deferred with advantage 

Some years ago I published a paper on “Penetrating Gunshot Wounds 
of the Abdomen” in which there were reported twenty-seven cases with a 
mortality of about lo per cent I am perfectly convinced that a number 
of these cases were saved by taking the necessary time to improve the 
patient’s condition before operating- 

To illustrate A woman, aged thirty-seven years, with an infected gall-bladder with 
stones, was operated on December 4, 1931 Operation was the conventional cholecystec- 
tomy which was readily accomplished without any undue difficulty She left the operat- 
ing table in excellent condition There was no problem up to this point to tax one’s 
judgment or surgical resource What an amazing difference to find the patient on 
the same afternoon about 5 o’clock mat ticido-mcrHs from an intra-abdominal haemor- 
rhage Surely, here we were m the presence of a real emergency The customary thing 
to do under such circumstances would be to give the patient an anaesthetic, reopen the 
abdomen, and stop the haemorrhage 

The patient was carried to the operating room in her bed I was convinced 
that the ligature on the cystic artery had slipped and that this was the source of the 
haemorrhage However, she was so nearly dead that it seemed to me, and to my asso- 
ciates, that any attempt to open her abdomen would be immediately fatal She was 
given a blood transfusion of about 500 cc Her condition improved but very little After 
waiting several hours, expecting her death at any moment, we gave her another blood 
transfusion of 500 cc To this transfusion she made definite, though slight, improve- 
ment Even up to this point her condition was so precarious that we were afraid to 
make any formal effort at stopping the haemorrhage Early the next morning we could 
be reasonably certain, through observation of the gauze drainage and cutting of one 
suture next to the dram, that she had had no further bleeding 

To make a long story short, this patient was never reoperated on At this time she 
IS perfectly well, and we believe that her recovery was due to the fact that she was 
simply “waited out’’ and that no operative effort was made to control the bleeding from 
the cjstic artery 

You can see the point that I am trying to make The problem in the 
first instance was the simple problem of doing a conventional cholecystectomy 
Faced in the second instance with immediate death from a surgical calamity, 
the great problem involved was one of discriminating surgical judgment, 
and on the correctness of this judgment hinged the matter of life and death 
This much we absolutely know that the patient is today alive and well 
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and no secondary operation was performed for the relief of her hsemorrhage 

An old axiom of medicine and surgery is to give the patient every pos- 
sible chance It is a very easy thing, m the presence of such an emergency 
as outlined above, to deprive the patient of her only chance 

The physician or surgeon who learns properly to evaluate the “vis mtm ae 
medicatnx” has attained the beginning of wisdom There is scarcely any 
limit to her capacity to help 

We could continue indefinitely with similar illustrations to prove that 
in the handling of the acute abdomen this thing of discriminating judgment, 
wrought out of a background of clinical experience, is the great desideratum 

We have only time to hint at the difference of the problem involved 
in an unruptured appendix on the one hand and a perforated appendix with 
peritonitis on the other, or a simple cholecystitis as against a perforated 
gall-bladder with peritonitis, or a simple cyst of the thyioid as against an 
intensely toxic hyperplastic thyroid , or a simple duodenal ulcer as against a 
perforating duodenal ulcer And so on we could furnish illustrative cases 
to the very end of the chapter 

After an experience of a bit better than thirty years, there is no problem 
in surgery about which I have altered my attitude more thoroughly than 
in the matter of the acute abdomen This business of rushing into the acute 
abdomen with precipitate haste, simply because it is acute, is all wrong and 
carries with it its own label of incompetency In many, many cases the 
urgent thing to do in the acute abdomen is to leave the patient to the unim- 
peded efforts of nature The operator simply has before him the problem 
of operative interference, while the surgeon possessed of discriminating judg- 
ment will be, or should be, able to separate the cases that need prompt intei- 
vention from those whose chance for life would be conserved by reasonable 
delay 

The surgeon who puts aside sound judgment and precise anatomical 
knowledge for the age-old axiom of “cut and tie” will surely “reap the 
reward of his labors ” 

Axioms May we now take a more intimate view of our subject 

(1) Dont be m too great haste to operate Nearly always there is 
ample time, not only to be reasonably sure of your position, but to improve 
the patient's general condition The surgeon should control the initiative 
and dictate the terms under which the battle is to be fought The easiest 
way to make a fatal error in judgment is to be hurried 

(2) Dont delay operating unduly m the hope of making a complete 
diagnosis Certainly this is true in the presence of the acute abdomen A 
complete diagnosis much of the time is impossible I do not worry too much 
nowadays about the question of diagnosis in the presence of a surgical 
abdomen What gives me endless concern is this Are the indications suffi- 
ciently clear for going in? There is ample time for complete diagnosis when 
the abdomen is opened Understand me here, I am not belittling diag- 
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nosis, for it is one of our sheet anchors We must keep a clear perspective 
and pioperly evaluate the patient’s condition 

(3) Don’t, please don’t, continue the vicious practice of using purgatives 
in the presence of acute lesions of the abdominal cavity This is a trite 
statement, and very much has been written about it, however, patients con- 
tinue to come in day in and day out in which this fundamental point has 
been disregarded 

Many of our ablest surgeons contend that there is no such thing as a 
diffuse peritonitis following a perforated appendicitis in which purgative 
medicines have not been used This may not be literally true but there is a 
vast amount of truth in the statement Purgation is the very badge of 
Ignorance so far as the acute abdomen is concerned Purgation in the pres- 
ence of an acute intraperitoneal infection may readily be fatal 

(4) Don’t give morphine until the diagnosis has been made or until you 
are reasonably certain that operation is to be done It will surely mask 
the symptoms and lull you into a false sense of security The truth of the 
matter is this , morphine puts two people to sleep , the patient on the one 
hand and the doctor on the other Also remember that if it takes more 
than one-half gram of morphine to relieve an attack of appendicitis it 
likely means that you are not dealing with appendicitis but probably with 
stones m the gall-bladder, kidney or ureter 

(5) Don’t fail in the vitally important mattei of proper drainage When 
once decision is made for operation, particularly.an the presence of intraperi- 
toneal suppuration, we must be thorough and radical m our handling of 
the pathological process Adequate drainage is one of the essential elements 
of success The very popular statement of “when in doubt don’t dram” 
may be witty after a fashion, but it is altogether vicious as a surgical prin- 
ciple I am afraid of pus in the abdomen It matters not what its origin 
or what the amount If we handle mtra-abdominal suppuration carelessly 
we will come to know the meaning of the appellation “trickster ” 

(6) Don’t fail to grasp the difference between a contaminated wound 
and an infected wound I mean piecisely this In the presence of intraperi- 
toneal suppuration, notably in reference to appendiceal abscess where there 
is obliged to be gross soiling of the tissues, if the technic and intraperitoneal 
toilet has been correct, drainage complete and thorough, closure of the wound 
properly handled, one can be practically sure of primary union 111 85 per cent 
to 90 per cent of the cases, and a suppurative appendix can be well-nigh 
turned into a clean case so far as morbidity and confinement to the hospital 
are concerned Such a wound we think of as a contaminated wound If> 
on the other hand, the same identical wound is sewed up tight, hermetically 
sealed as it were, the wound will break down in 90 per cent of the cases 
with extensive suppuration In this instance the wound is viewed as an 
infected wound It is of basic surgical importance to remember that the pus 
that does the damage is the pus under pressure 
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(7) Don’t fail to remember that nothing- so mars the convalescence of 
a patient or compromises more directly the result of an operation than 
wound infection A simple but rigid, aseptic technic, gentleness and respect 
for the tissues in the manner of handling them, are matteis of primaiy 
importance The size, the extent, the location of the incision, the readiness 
with which the incision gives the surgeon access to and control of the field 
of operation, constitute the epitome of opeiative surgery 

Knowing what not to do is just as important as knowing what to do 
This IS especially true in the presence of the acute abdomen, for the surgeon 
IS a good surgeon who knows when he is doing harm and will quit 

I close by reminding you that the father of medicine has bequeathed to 
us this sage axiom “Life is short, art is long, expeiience fallacious, judg- 
ment difficult ” 
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CHOKED LEG 

By John Edward Jennings, MD 
OF Brooklin, New York 

In 1922 AND 1923, interested by the work of Leriche and his reports of 
It, I, with many others at about that time, attempted to apply his operation 
of peri-arterial sympathectomy to the treatment of various forms of threat- 
ened gangrene of the toes and feet 

I have reported some of these experiences elsewhere and will allude to 
them here for only one purpose Quite as much by accident as by design, 
at first I found it convenient to do the operation in Hunter’s canal and I 
found that I was obtaining better results than my fellows who were operat- 
ing on the artery higher up At first we attributed this to the somewhat dif- 
ferent technic of the arterial stripping which was measured in distance and 
thorough in depth, but as we went on, the anatomical findings in Hunter’s 
canal suggested a train of thought and initiated an inquiry which has seemed 
of some interest 

“Hunter’s canal, or the Adductor canal” [canalis adductonus Hunten] says Gray, 
“is* the aponeurotic space in the middle third of the thigh, extending from the ape\ of 
Scarpa’s triangle to the femoral opening m the adductor mangus muscle It is bounded 
externally by the vastus internus, internally by the adductors longus and magnus and is 
covered in by a strong aponeurosis which extends transversely from the femoral vessels 
to the adductor longus and magnus, lying on which aponeurosis is the sartonus muscle 
It contains the femoral artery and vein enclosed in their own sheath of areolar tissue, the 
vein being behind and on the outer side of the artery and the internal or long saphenous 
nerve lying at first on the outer side and then in front of the vessels ” 

It has been interesting to trace the use of Hunter’s name to the adductor 
canal in which he first tied the femoral artery for popliteal aneurism 

“The first operation of this kind ever done was performed on a coachman by Mr 
Hunter m St George’s Hospital December, 1785 An incision was made on the anterior 
and inner part of the thigh, rather below its middle, which wound was continued 
obliquely across the inner edge of the sartonus muscle and made longer in order to facili- 
tate doing whatever might be necessary The fascia covering the artery was then laid 
bare for about three inches, after which the vessel itself could be felt A cut about an 
inch long was then made through the fascia along the side of the artery and the fascia 
dissected off Thus the vessels were exposed, etc , etc ” 

It IS evident that this ligation was done in the adductor canal which is 
not here so discussed nor is the name of the great surgeon mentioned 
anatomically Scarpa later advised tying the artery higher up above the 
canal and his opinion has prevailed 

Then Hunter and his immediate contemporaries did not refer to the 
adductor canal in his name and the first reference I have been able to find 
IS in “Holmes’ System of Surgery,” i860 
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One suspects the teachers of operative surgery on the cadaver rather than 
the anatomists of this , at any rate it is well settled in British anatomical litera- 
ture now It defines a well-recognized space and its repetition serves to remind 

us of a noble name m surgeiy- Let it remain 

As we continued to perform sympathectomy on the femoral artery in 
the canal of Hunter we noted in some cases that the space about the vessels 
was filled with loose areolar tissues from which the artery was easily sepa- 
rated but that in others this bed was frozen by old inflammation and that it 
required time and effort to free the vessels which was not always accom- 
plished without damage to small branches of the artery or to branches of the 
closely adjacent vein and in a few cases we found an increased tension 
within the canal which was quite evidently relieved when its roof was laid 
open It seemed that the canal was the site of a perivascular lymphangitis 
usually in this group of cases of long standing and we wondered what, if 
any, relation this may have had to an arterial spasm at or below this point 

This led to the suspicion of the possibly important place that this area 
holds m the distribution of the blood and lymph circulation of the leg It 
seems evident that the arterial blood supplying the leg, save for the normally 
insignificant anastomotic circulation around the knee, passes through this 
canal The same is true of the deep venous return and also of the deep 
lymphatic vessels 

A middle-aged man, who had suffered from osteomyelitis of the right 
femur for many years, had been operated on a number of times and had 
always had several discharging sinuses, found the characteristic swelling and 
brawny oedema of his leg growing more and more painful and disabling Then 
two ulcers appeared on either side of the lower third of the leg These ulcers 
healed or nearly healed when he was confined to bed but immediately re- 
opened when he resumed activity He finally asked for amputation and 
this was done through the upper third of the thigh Hunter’s canal, with 
Its contents and the surrounding muscles was excised from the amputated 
hmb and studied The perivascular lymph bearing areolar tissue was found 
oedematous, indurated, the seat of round-cell infiltration densely packing 
the canal and evidently compressing the artery and vein and blocking the 
lymph channels in it This block must, it would seem, have varied with 
posture and with greater or less venous pressure Perhaps to some extent 
with the rise and fall of pressure on the artery and not improbably with 
intermittent inflammation and congestion m the lymph structures around 
the vessels 

This led to the question in our minds — is it possible that cases of phlebitis 
of the femoral vein, with the attendant swelling of the leg, may depend for 
their early exhibition of this sign upon a 1} mph block in this space, and might 
an old case, w ith continued swelling of the leg and pain on standing or walk- 
ing, be benefited by opening widely the roof of the canal with relief of 
tension '■ 


An opportune} to test this matter soon presented itself W S , thirtj-mne, a clergy- 
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man, ga\e the following historj He had appendicitis followed b}" pneumonia and later 
by phlebitis of the right leg in 1917 He was ill for six months after which he reco\ered 
and had been able to perform his duties, but his leg had alwa3's been swollen, had ah\a\s 
ached on moderate exertion and if he attempted to use it long the pain became \er\ 
severe He had been somewhat benefied bj’’ the use of an elastic stocking Eighteen 
months ago a small, irritable ulcer formed just above the malleolus and had been open a 
good deal of the time since It is now about one centimetre m diameter, surrounded b\ 
an area of brownv induration six centimetres in width There are no superficial ^arlces 
evident The leg is 3 inches larger than its fellow at the calf Is not tender, does not pit 
on pressure The other leg is normal and all other findings are negative Opetahon An 
incision eight inches long along the lower third of the inner surface of the right thigh 
following the course of the sartonus muscle was made The sartorius sheath was opened, 
the muscle retracted and Hunter’s canal freelj’^ opened from end to end The vessels vere 
tightly constricted at the lower third of the canal, the vein was almost entirely obliterated 
in the canal, dilated above and varicose below The vessels were freed from the con- 
stricting roof of the canal after which they expanded The ulcer was undermined 
through a small slit an inch above it The skin incision was closed with interrupted 
sutures of silkworm gut Convalescence was uneventful His ulcer healed while he was 
in bed His pain, to his surprise, did not return when he began to walk and he reports, 
a year after his operation, that he is completely well, able to stand all day with no ache 
or swelling of the leg, which is one inch larger than the other 

Encouraged bj this experience, a second presented itself Mrs V, forty, white, 
widow, four children July 9, 1932 About four years ago an acute attack of abdominal 
pain -which was considered salpingitis At this time she had a double phlebitis which 
never completely subsided This has gradually been getting worse, especially on the left 
side, so that she is now completely incapacitated Both legs are swollen even after rest 
m bed for two weeks The left leg measured I 9 l 4 inches, the right 15 inches The left 
extremity w'as somewhat tender along the course of the femoral vessels There was some 
tenderness in the right fornix The cervix showed an old laceration The uterus was in 
normal position and of normal size Operation An incision along the inner lower third 
of the left thigh follownng the medial border of the sartorius was made The muscle 
sheath w’as opened and the roof of Hunter’s canal exposed The femoral arterv was ex- 
posed and lifted from dense mflammatorj tissue which surrounded it, wounding the almost 
obliterated vein and artery The bleeding was controlled bj" fine silk sutures The canal 
w^as opened widelj from the popliteal space to its upper limit and the fascia, and skin 
closed Her convalescence w'as uneventful She W'ent home much improved but this was 
of short duration and she returned to the hospital for observation Her leg became much 
smaller (from 1754 to 14 inches in circumference) wEile in bed Pam continued but was 
not so severe Pelvic examination showed tenderness m both fornices more marked on 
the right No masses Uterus somewhat large and in first-degree retroversion 
decided to explore the pelvis and if possible to do a left lumbar ganglionectom} This 
wms done wnth difficult and distress The pelvis w'as found free and clean but there 
W'as great dilatation of the right pampiniform plexus Obliteration of the external ihac 
vein diminished the lumen of the common iliac Incision too low' for good exposure, 
increased m length Vein entering cava deep behind the aorta impaired in dissecting 
svmpathetic Clamped Trouble in tjing, free bleeding, four clamps applied, tw’O Keiths 
and tw'O Kochers left m Apparently a branch of the azygos dilated to compensate for 
the obliteration of the iliac Her post -operative course was painful The clamps were 
loosened on the fourth daj and removed one at a time on the three succeeding dajs, after 
which her pain w’hich had! been diffuse over the left thigh and buttocks, w'lth marked 
hj peraesthesia, subsided slowh In about three weeks after her operation she was able 
to w'alk without pain and went home She returned m a month steadily improving and 
with less than an inch of swelling of the leg after walking about the house Her pam 
was almost gone 
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A month after this, however, she returned with increased pain which came on when 
she walked a block and became so severe that two blocks was all she could manage b e 
would then rest and allow her pain to subside when she could again walk two Wocks 
more She complained of pain in her leg, reflected down from a spot below and to the 
outer side of the knee and of sharp shooting pam radiating from a point in the lower end 
of the scar on the upper and inner side of the thigh 

She remained in the hospital for six weeks when she went home again improved but 
she still complained of pain on an}' prolonged exertion, being able to walk about two blocks 
at a time when she has to sit down and rest The leg is swollen on exertion but not so 
much as before The pam is different but still quite severe at times It was decided to 
re-explore the femoral vein and artery The scar on the left thigh, six inches long, was 
removed and dissection carried down to the femoral vessels The artery was found 
stenosed, practically obliterated at the site of previous injury The artery was cut be- 
tween ligatures The vein lying behind it was thickened, adherent and contained little 
blood and about a third of its normal lumen One and a half inches of the vein was 
removed between ligatures and the muscle and skin closed Following this third opera- 
tion her improvement has been steady with two interruptions in which pam and tender- 
ness have arisen along the lower part of the femoral and popliteal veins, apparent exten- 
sions of a localized phlebitis In another similar case, I should excise the femoral over a 
much larger area 

The case is, however, very suggestive and I think indicates the further exploration in 
Hunter’s canal of obstinate cases of femoral phlebitis Sections of the vein removed 
showed thrombosis with organization and recanalization of the vessels and marked peri- 
neural fibrosis 

A study of the literature finds little save several articles by Rene Leriche, which, 
however, deserve somewhat extensive abstract He says phlebitis of the lower extremity 
IS common but there is little light on the late sequelae How many cases recover com- 
pletely^ What trouble remains in the mild cases which are so frequent as a post-opera- 
tive complication^ It is also true that we do not know what is the pathological anatomy 
of the syndrome we call phlebitis An operative case, twelve days or so after, has a pain 
111 the calf Soon he complains of pain in Scarpa’s triangle and along the vein oedema 
appears The hmb is immobilized In a few days he is well After he gets on his feet 
he will notice for some time a little oedema in the evening, then all is over What hap- 
pened? Was there really an inflammation of the vein wall and an obliterating throm- 
bosis? If there was a thrombosis where was the clot? How extensive was it? Did it 
become organized? What is the mechanism of the oedema in these cases and does it dis- 
appear so quickly? Frankly we know nothing of all this and yet these cases are so 
common that we ought to know more 

He describes a group of cases of chronic oedema of the lower extremity in middle- 
aged patients The oedema is rather hard, very different, however, from the cedema of 
elephantiasis , often painful , deep red at rest , cyanotic in the erect posture , occasionally 
small ulcerations on the leg He tried, in a few cases, peri-arterial sympathectomy m 
Scarpa’s triangle without avail 

In another group of cases he found external iliac obliteration partial or complete due 
to old pelvic inflammation and describes operations freeing the constricted iliac veins 
His cases were promptly benefited by the abdominal surgery but recurred In one case of 
obliterated iliac vein on which lay an inflamed ovary, he resected the obliterated vein 
from the bifurcation to the femoral ring performing also a peri-arterial sympathectomy 
with complete recover} He says the oedema was evidently removed by the resection of 
the vein and not by the removal of the ovar} nor by the sympathectomy Resection of 
an obliterated external iliac vein has no effect on the hydraulics of the leg It must then 
have acted in suppressing a permanent cause of vascular reflexes causation of oedema 

Masson examined tissue removed (ihac vein) and found no trace of lymphatics but 
in a mass of connective tissue a large number of sympathetic fibrils and ganglion cells 
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He even reported the existence of a sort of para-ganghon found by interlacing sjmpa- 
thetic fibrils away which were tactile corpuscles and groups of large cells with vacuolated 
protoplasm and fine granules with the appearance of chromofine substance He draws 
two conclusions — the lymphatics are not to blame The sympathetic elements are cer- 
tainly affected by the process of sclerosis and one may conclude, sympathetic irritation 
IS probablj’- a contributing cause of the oedema 

He continues m the major phlebitis of the femoral vein which changes the vein into a 
fibrous cord, the later appearance of varices betrays the absence of permeability of the 
principal drainage route but when no venous trouble persists it would seem that the 
phlebitis has remained localized The pain at its beginning may be due to spasm like that 
which follows the injection of a caustic This may explain the occasional efficacj of 
leeches, etc This constriction may be the cause of the oedema obstructing venous return 
Anyway, when the spasm relents, as soon as circulatory equilibrium is re-established, the 
oedema disappears and the patient is exactly m the condition of one who has, at one point 
of his femoral vein, a well-tolerated ligature However, after some time some of these 
patients complain of great fatigability or pain of distressing cramps and of a little mdeina 
What can be done for them m an operative way? 

In two cases he discovered a femoral vein from Scarpa’s triangle to Hunter's canal 
It was found small, flattened, hardl> filled with a much reduced circulation He con- 
cluded that there was somewhere lower down a complete obliteration and that the vein 
now only functioned as a secondary collateral Not finding the obstruction he tied the 
vein, removed a specimen and did a femoral sympathectomy 

In another case he says he should have carried his exploration to the popliteal space 
if time had permitted and may have to for complete relief In this case he merely freed 
the vein 

In a series of cases m which Hunter’s canal was exposed for peri-arterial sjmpa- 
thectomy perivascular changes were found grossly indicative of long-standing chronic 
inflammation 

In two cases of painful oedema following femoral phlebitis, a condition for which 
choked leg seems a convenient term, the vein was explored m Hunter’s canal and thick- 
ening of Its walls with partial obliteration and varicosity were found In one of these 
cases freeing the roof of the canal and liberation of the vein brought prompt and lasting- 
one year — relief The other was followed by temporary relief after which an abdominal 
sj mpathectomy was done with slight improvement after which re-exploration of Hunter’s 
canal was done and the vein tied and cut but not resected This has been followed bj 
period of complete relief and by two periods of localized pain and tenderness over the 
low'er portion of the femoral vein The swelling has been reduced from nineteen inches 
to fifteen inches and is stationary 

It IS suggested that in cases of chrome oedema of the leg following phle- 
bitis, Hunter’s canal be widely opened and explored and that if the vein be 
found extensively thickened or varicose or both, that it be resected for its 
entire length 

The pathological anatomy of these two cases seems clear A partially 
obliterated, chronically inflamed and varicose vein, the site of intermittent 
back pressure m the closed space of the canal of Hunter In one case the 
release of this closed space was adequate, m the other it was not, nor was 
ligation and section of the vein entirely efficient 
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PRE-OPERATIVE IRRADIATION IN CASES OF CANCER OF 
THE BREAST WITH AND WITHOUT BIOPSY 

By Joseph Colt Bloodgood, M D 

OF Baltimore, Md 

This is the second paper devoted to this subject which I have presented 
before the American Surgical Association 

I am discussing the value of a course of irradiation with X-rays or radium 
in cases of clinically malignant tumors which are operable Further experi- 
ence since my paper published one year ago and a recent restudy of the 
entire group of cases of malignant disease subjected to treatment by X-rays 
or radium convinces me that in every local lesion which presents itself with 
a clinical picture suggesting the possibility of malignancy and for which in 
the past and even today surgery has been selected as the treatment of choice, 
to be followed by irradiation, there should be a consultation between the 
surgeon and a radiotherapeutist as to the question of pre-operative irradia- 
tion At the present time this rarely occurs In the majority of clinics 
the patient enters the surgical department, the operation is performed, the 
pathology established, and then post-operative irradiation is considered This 
method of treatment has become almost universal after operations for cancer 
of the breast In my last paper I called attention to the remarkable results 
of Mr Keynes, surgeon to St Bartholomew’s Hospital in London There 
has been no publication since his article m the British Surgical Journal m 
February, 1932 In my previous paper I mentioned my visit to his clinic, 
and the good impression made upon me by seeing with Mr Keynes his 
remarkable results During the past year, with the rarest exceptions, my 
cases of cancer of the breast have been subjected to a thorough course of 
treatment with radium or X-ray before operation It is impossible as yet to 
make any statement as to results I have been unable, m this group, as yet 
to distinguish any microscopical changes m the tumor tissue and m every 
instance m which cultures were taken the cancer-cells have grown This 
experiment has been earned on with the aid of my colleague, Doctor Burnam, 
but the experiments are by no means concluded The character of cancers 
of the breast coming to my clinic has changed tremendously In the first 
place, there is a very large increase in the number of lumps of the breast of 
veiy short duration, but which are clinically malignant as based upon slight 
retraction of the nipple and slight fixation of the skin, and in this group, the 
glands as a rule are not involved These patients have at least a 70 per cent 
chance of a five-year cure All I know is that a lethal dose (so-called) of 
radium given by Doctor Burnam twenty-four to forty-eight hours before 
the opeiation produces no change 111 the cancer-cells when studied micro- 
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scopicall)'', and these cancer-cells grew when cultivated by Doctor and 
Mrs Gey 

I have no evidence that the delay caused by pre-operative irradiation in 
these ver}'^ early cases of cancer of the breast is harmful 

This group of malignant tumors of the breast, clinically in the early 
stages, which have received pre-operative irradiation is A^ery small, and the 
intervals of time between the irradiation and the operation a matter of a few 
days In the discussion, my colleague Doctor Burnam will record the details 
of his technic and dosage 

In the second group, the cancer of the breast has been more advanced 
clinically, even up to ulceration of the skin and palpation of the axillary 
glands The pre-operatn^e irradiation has been carried on longer, but so far 
we have been unable to distinguish with the microscope any changes or 
failure of the cancer-cell to grow When I say longer, I refer to those cases 
in which the irradiation was carried for the same period, but the operation 
was delayed from ten da3's to two weeks In my own cases, we have not 
given post-operative irradiation unless the glands in the axilla were involved 
Therefore I will be unable to compare the results of pre- and post-operative 
irradiation For some ten years my associate Doctor Kahn and other radiolo- 
gists throughout the country have given thorough and often repeated post- 
operative irradiations in cases in which the glands in the axilla have been 
involved, and I have again and again m recent literature made the statement 
that I have been unable to find any evidence that post-operative irradiation 
with X-rays and, in some cases, with radium, has had any effect on the five- 
)^ear cures This has been confirmed by the recent work of Williams, of St 
Thomas’ Hospital, in London 

I take the liberty to state that the operative results of cancer of the breast 
observed by me are based upon a very large number of operations performed 
by Halsted himself and bj^ his associates Avho were taught by Halsted Mr 
Schapiro estimated for Doctor Halsted his first statistics and the figures 
obtained by him have remained practically unchanged since the first report 
They are as follows Glands not involved, 70 per cent five-year cures, base 
glands involved, 25 per cent cures, mid glands involved, 20 per cent , apex 
glands involved, 10 per cent , supraclaAucular glands involved, 4 per cent 
These last figures, we now know, are of no particular value, because 4 per 
cent of all cancers of the breast, even with the recurrences and skin metastasis 
to bone, may live in relatn^e comfort for fiA'^e years It is in this group that 
I A\as unable to determine an}"^ improA’^ement in the number of five-year cures 
aftei the very best post-operatu'e irradiation It is essential to know that in 
ever}" clinic cases of cancer of the breast Avithout glandular involvement or 
with loA\ glandular iiiA'olvement, are on the increase Therefore, eA"en when 
the surger} is not as efficient as that of Halsted and his specially trained 
associates post- or ])re-operatiA"e irradiation might shoAV apparent improve- 
ment A\hich could be explained more readily by the absence of glandular 
inAohement It Avill be five a ears, perhaps, liefore I aviII be able to determine 
the Aalue of pre-operatiA"e irradiation in the group A\ith glandular nnolvement 
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Let me state here that m very few clinics is there any positive record of 

the exact involvement of glands — ^base, mid or apex 

I propose, therefore, to continue with pre-operative irradiation in operable 
cases of cancer of the breast The number of cases so treated is on the 

increase 

We have one remarkable observation which I could not record in my first 
paper, but will be recorded here This patient had an apparently inoperable 
cancer of the right breast, due to the tremendous involvement of the breast, 
although the axillary glands were not palpable X-ray pictures failed to 
disclose any metastasis The patient, although only sixty-five years of age, 
was feeble and not a good operative risk for a huge dissection of the chest- 
wall In this instance irradiation was administered by Dr Hoivard A Kelly 
and his son The irradiation was very extensive with the four-gram pack m 
addition to interstitial irradiation with radon seeds Nothing else was done 
for three months The patient was not at all disturbed by the irradiations 
At this time there was such an improvement m the local growth that, after 
consultation with Doctors Kelly and Burnam, I performed, under avertine 
anaesthesia, with the electric cautery a complete chest-wall excision of the 
breast, large area of skm and the lower portion of the pectoral major muscle 
No evidence of cancer was found in the periphery of the tissues removed, 
and, as I could feel no glands in the axilla, no axillary dissection was made, 
chiefly because the patient was a bad operative risk This patient had serious 
post-operative complications — ^bronchopneumonia, acidosis, mental symptoms 
suggesting metastasis to the brain, from all of which she made a recovery 
Later the granulating wound was grafted Today, more than one year after 
operation, there is not a sign of recurrence, and the patient, although still 
feeble, is well The microscopical and cultural results were m contrast to 
these m the previous group The amount of irradiation given at any one 
spot was perhaps greater in the first group mentioned In the first place, the 
cells failed to grow in tissue culture, although a duplicate piece of that taken 
for culture showed under the microscope apparently morphologically viable 
cells That is, these cells had the same staining characteristics as those in the 
first group m which they did grow in culture were similar to those and in 
previous cases in which there had been no irradiation In this breast which 
had had this extensive irradiation three months before operation there were 
found, in many sections, three types of tissue — one, a distinctly new type of 
connective tissue different from that in the normal breast, in which we could 
find no remaining parenchyma of the breast and no evidence whatever of 
cancer-cells, stained or unstained In a second area we have the same con- 
nective tissue with perfectly evident outlines of cancer-cells m which nothing 
stained but the faint outlines In a third field were nests of typical cancer- 
cells which could not be differentiated from those m a cancer of the breast 
that had not been exposed to irradiation This is the first time we have been 
able to prove from the standpoint of cell culture the death of the cancer-cell 
after irradiation I am convinced that we have much to learn about pre- 
operative irradiation m distinctly operable cancer of the breast, and I am 
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inclined to feel that more time should be devoted to the pre-operative treat- 
ment, especially when the glands are palpable and we know that the chances 
of a five-year cure after surgical treatment alone are only 20 per cent When 
the tumor is an early one, small, and the clinical signs of malignancy very 
recent, and when the glands are not palpable, I think it might be wiser as yet 
to use the method of irradiation followed by Doctor Burnam 

It should be recorded here that inability to palpate the glands in the axilla 
does not exclude their involvement, even very extensive involvement 

There is a new group which is constantly increasing and that is the group 
of clinically benign tumors of the breast which transilluminate dark and 
should be explored, and the clinically benign tumors of the breast — much 
smaller than a twenty-five-cent piece, which, even when they do transillumi- 
nate light, should also be explored The indications for exploration he in 
the possibility of malignant disease, and to reach a decision from the micro- 
scopical study as to what should be done 

In clinics where there is a properly trained pathologist who can recognize 
cancer and differentiate it from border-line tumors, it seems best to follow 
this rule with, perhaps, two exceptions If the frozen section made at the 
time of the operation shows distinct malignancy, but not a Broder’s Group 
IV, acute carcinoma, and not a distinct pure comedo-duct cancer, the complete 
operation should follow at once However, if the sections show a Group IV 
acute carcinoma or a comedo-duct acute cancer, the tumor should be excised 
with the cautery, the wound closed and the patient treated as quickly as 
possible with irradiation 

Two years ago I explored a clinically benign lump of short duration in 
the upper hemisphere of the left breast It transilluminated dark and felt 
like an adenoma The frozen section showed a Group IV acute carcinoma 
The patient was about forty years of age , the glands were not palpable I 
immediately performed a very extensive operation with the cautery The 
glands showed no evidence of metastasis In spite of this I gave post- 
operative irradiation There was almost immediate skin metastasis, recur- 
rence, and later cancer encuirasse I feel confident that the patient would 
have lived in greater comfort if only the tumor had been removed, the wound 
left open and irradiated Dr Max Cutler, who is present during this dictation, 
asks “Why leave the wound open^” The probabilities are that it would 
make no difference in the ultimate result, but such a tumor should be not 
only cut out with the cautery, but the wound itself cauterized These 
wounds left open to heal by granulation give less trouble and heal ultimately 
just as well as when they are closed and break down secondarily due to either 
a hematoma or serous exudate from the burnt tissue, or due to the effects of 
the immediate irradiation This is a minor point, however, compared with 
attempting the complete operation after the excision of a small tumor when 
the frozen section reveals an acute carcinoma of the Group IV type These 
patients with recurrence after the complete operation suffer much more 
and do not get palliative relief equal to those who come under observa- 
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tion with the clinical picture of acute carcinoma — operable or inoperable — 
who receive ii radiation but no operation 

Cases similar to this one are on the increase and will continue to increase, 
because when women delay one month or longer after feeling a lump m the 
breast, the acute carcinoma rapidly assumes the definite clinical picture of 
malignancy, then of inoperability and then of cancer en cuirasse In previous 
years, every case of cancer en cuirasse was inoperable Today I frequently 
see operable cancers en cuirasse None of them as yet has been cured by 
the most extensive surgery with post-operative irradiation, nor as yet by pre- 
operative irradiation The patients with cancer en cuirasse made most com- 
fortable are those who have received irradiation only — none have been cured 
Now, m regard to the comedo or duct cancer I saw this first m 1893, 
forty years ago Doctor Halsted explored a clinically benign tumor about 
the size of a five-cent piece , it was not encapsulated , it cupped on section , 
yet it was not gritty like typical cancer Its characteristic fresh appearance 
was when pressed upon, worm-like, or comedo-like, masses of granular 
material were expressed Under the microscope, there were large alveoli 
containing cells of the Grade I type, some with and some without a central 
cavity from which necrotic cells have been lost during the hardening and 
sectioning process I have been studying this group of duct cancer all these 
years This case established the rule There was nothing m the micro- 
scopical section but this typical characteristic histological picture, as typical 
as colloid cancer There were no cancer-cells outside these areas , the glands 
were not involved The patient lived thirty years and died of other causes 
The only cases diagnosed cancer and operated on before 1900 which lived 
twenty-five or more years were duct cancers of this type which I described 
as comedo-adenocracmome without involvement of the glands Further evi- 
dence of the low grade of malignancy was furnished by a colored woman 
whose breast was occupied by a fungous tumor, fully the size of a soup plate 
A most extensive chest-wall dissection was performed with the removal of 
the axillary glands The glands were not involved , the muscle was not infil- 
trated , every section taken from this huge fungous tumor showed the typical 
picture of pure comedo, and there was no infiltration of these cells outside 
the duct The patient died five years later of cancer of the cervix with no 
evidence even of local or general recurrence of the breast lesion There was 
another more convincing evidence of the benignancy or low grade of malig- 
nancy, of the pure type of comedo adenoma or adeno-carcinoma There 
IS a photograph by Dr Harvey Cushing, taken in 1898, of a small fungous 
tumor occupying the scar on the chest-wall after the removal of the breast 
for some type of breast tumor Again, the most radical dissection was done , 
the glands were not involved , the microscopical picture of the fungous tumor 
was identical with that in the previous case This patient lived without 
recurrence ten or fifteen years Halsted reported these two cancer cases in 
his paper on adeno-carcinoma This type of tumor, which is about as uncom- 
mon as colloid cancer, may come under observation as a small, clinically 
benign tumor, or a diffuse involvement of the entire breast not unlike Schim- 
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melbusch’s disease, except that it has always been unilateral The entire 
breast may be involved, with the identical histological picture, without involve- 
ment of the glands, and the same ultimate cure One case representing one 
per cent of the total number of five-year cases, in which the glands were not 
involved, died with symptoms of internal metastasis, but clinically a primary 
abdominal lesion could not be excluded During this period we have observed 
about an equal number of scirrhus and medullary carcinomas with micro- 
scopical areas of this duct or comedo type The prognosis in this group is 
identical with that of medullary or scirrhus carcinoma — 70 per cent of five- 
year cures when the glands are not involved instead of 95 per cent , and 25, 
20, and 10 per cent , according to the extent of glandular involvement 

After this experience, I decided that if I encountered at an exploratory 
incision a pure duct or comedo adenoma or adeno-carcinoma, I would remove 
the tumor with the cautery and subject the patient to immediate irradiation, 
and do nothing more This happened about six months ago The tumor was 
the size of a ten-cent piece in the periphery of the upper hemisphere of the 
breast It transilluminated dark like an adenoma It did not have, however, 
the distinct encapsulation of an adenoma Under local anassthesia I excised 
the tumor with a good margin of breast tissue In the gross it was a non- 
encapsulated area suggestive of malignancy, but it did not feel gritty on 
cutting like a carcinoma, nor could we express worm-like or comedo masses 
The frozen section was diagnosed duct or comedo cancer The patient was 
sent at once by automobile to Doctor Kelly’s Hospital and given radium 
treatment over the wound and the axilla She left for home in her auto- 
mobile the same day The wound broke down either from a hsematoma or 
irradiation, or both Remember, the tumor had been excised witb the cautery 
with a good margin of fat and breast tissue A full course of irradiation 
was given The wound now has healed, and there are no palpable glands 

These two cases represent new departures in treatment which I have had 
under careful consideration for years, especially the duct cancer I was not 
prepared, when I explored the acute carcinoma, to restrict the operation to the 
removal of the tumor only and to depend upon irradiation, not so much for a 
cure as for prevention of suffering during the short time the patient had to 
live We have no evidence that an undoubtful grade IV acute carcinoma of 
the breast, even without glandular involvement, is ever cured by the most 
radical surgery, just as we have no evidence that the earliest stage of cancer 
en cuirasse, operable and without glandular involvement, is ever cured by 
pre-operative and post-operative irradiation Nor have we any evidence 
that a fully developed Paget cancer of the nipple with extensive involvement 
of the nipple and glands is ever cured by irradiation When Paget’s cancer 
of the breast is confined to the nipple the prognosis for surgery alone is 
identical with that for scirrhus cancer of the breast Perhaps the most diffi- 
cult problem to solve is when a clinically benign tumor of the breast in a 
woman at the cancer age is removed and the pathologist examining the frozen 
section IS doubtful as to its malignance What shall he tell the surgeon to do, 
or what shall the surgeon decide to do? Formerly, my advice was to give 
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the patient the benefit of the doubt and do the complete operation for cancer 
Today that advice is reversed It is Close the wound and, if deep X-ray 
therapy or a radiotherapeutist with sufficient amount of radium is available 
give irradiation over the wound and over the axilla On the theory of prob- 
abilities, the chances are that when this section is submitted to a number of 
pathologists they will either diagnose it benign or doubtful, a few may call it 
malignant If the diagnosis of all the pathologists is malignant, finish the 
course of irradiation and then, if the diagnosis is not acute carcinoma of 
Grade IV type and not a duct adenoma or adeno-carcmoma, perform the 
complete operation for cancer This new point of view about cancer of the 
breast furnished the best evidence of the new attitude m regard to the treat- 
ment of cancer — cancer is no longer a purely surgical disease m which the 
diagnosis is made clmicall}'’ and an operation performed The management 
of cancer depends upon the cooperative teamwork of an ultra-trained 
pathologist, radiotherapeutist and a surgeon who still has the training, the 
conception and the execution of the great pioneers m complete surgery for 
cancer — Billroth, Kraske, Halsted, Wertheim When we receive m the 
laboratory a specimen of a lump removed from the breast, and the section 
shows undoubted cancer, we advise at once by telegraph a course of irradia- 
tion and later the complete operation It is encouraging to state that this is 
happening less frequently every month Most of the tumors of the breast 
sent to us for diagnosis have been clinically benign, the operator has concluded 
from the clinical appearance that they are not cancer, and the pathologist has 
been uncertain My first experience, beginning more than thirty-five years 
ago, was the reverse — the tumors of the breast sent to the laboratory for 
diagnosis were m the gross appearance and microscopically cancer, and we 
found that m spite of the complete operation with as a rule not more than 
two weeks delay, the ultimate cures, whether the glands were involved or not, 
were distinctly less than in the same type of tumor with and without involve- 
ment of the glands which were subjected to the immediate complete operation 
without preliminary excision of the tumoi and a delay of two or more weeks 
These remarks in regard to the breast are preliminary A complete paper 
will soon follow with greater detail and a little longer interval of time after 
the treatment of the earlier cases I have every confidence that this new atti- 
tude will not dimmish the number of five-year cures, will prevent the unneces- 
sary removal of many breasts, and will add tremendously to the comfort of 
the individuals suffering with very malignant tumors of the breast I have 
given the evidence which has accumulated since I wrote the paper entitled 
“When Should Irradiation with Radium or X-rays Precede Operation or Be 
Employed without Operation^” This was written m August of 1932 and 
published in the Annals or Surgery in November, 1932 

I propose later to give the accumulated evidence which favors irradiation 
of a cancer of the cervix without preliminary cauterization of the cervix and 
without hysterectomy after the irradiation Doctor Burnam, Doctor Cutler 
and other authorities see no danger in the removal of a small piece with the 
endotherm loop for biopsy, but they see no advantage in cauterizing the 
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cervix as is done for erosion preliminary to irradiation for cancer Doctor 
Burnam tells me that their final results show that hysterectomy after irradia- 
tion yields 15 per cent fewer cures than irradiation alone, and this is estimated 
from tumors of the same grade of malignance, clinically and histologically, 
and Doctor Cutler agrees with this 

Repeated studies by myself of a very large material in the surgical 
pathological laboratory demonstrate that all types mass of recurrent cancers 
of the skin and oral cavity, even the smallest basal-cell cancers, should be 
subjected to irradiation first All tumors of the soft parts recurring after 
operation should be irradiated first All bone tumors in which the X-ray sug- 
gests malignancy should be irradiated before biopsy and biopsy should be post- 
poned if there is improvement after irradiation The evidence favors the 
conclusion that irradiation has its protective value if given before biopsy 

I am often asked. When shall we perfoim biopsy^ No surgeon should 
perform biopsy if he expects to subject that case to the advice of a pathologist 
or radiotherapeutist upon finding evidence of malignancy or when his patholo- 
gist diagnoses malignancy In terms of golf, none should perform biopsy 
unless he feels prepared to carry through no matter what is found If they 
are not prepared to “carry through” they should call up the selected con- 
sultant and ask him about biopsy, because, in some cases, biopsy should be 
preceded by irradiation In all cases the method and procedure of biopsy 
should vary with the localization of the lesion and its extent and duration, its 
previous treatment In many instances the lesion is so small that complete 
excision rather than biopsy should be the method of choice But even in 
such cases pre-operative irradiation may add to the probability of a cure with 
the least mutilation 

In conclusion, we must always bear in mind that pre-operative irradiation 
may accomplish an immediate and permanent cure even at the risk of a loss 
of an accurate diagnosis I have no evidence that properly performed 
irradiation, when patients are under the supervision of a trained surgeon, 
pathologist and radiotherapeutist, ever detracts from the chances of a cure 
Pre-operative irradiation also has its diagnostic value, and may elicit impor- 
tant information upon the radiosensitivity and degree of malignancy of the 
tumor The greatest danger of pre-operative irradiation is persisting m it 
too long a time The fear that pre-operative irradiation interferes with the 
healing of the wound is exaggerated, and the alleged danger of accelerating 
the growth of the tumor by irradiation with the doses at present employed is 
entirely unfounded 

Dr Max Cutler has been present during the dictation of this paper and 
agrees with me in this final statement — there have been tremendous changes 
in the technic of both radium and X-rays with evidence of great improvement 
in the results, and this is associated with less danger to the blood count Rarely 
do we have to perform blood transfusion In addition, radium sickness has 
been greatly minimized Every radiotherapeutist should familiarize himself 
with these new improvements 
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THE ON-END OR VERTICAL j\L\TTRESS SUTURE 
By John Staige Davis, MD 

OF Baltimore, Mo 

The suture which I have found most useful in plastic surgery where fine 
and very accurate approximation is desired m the skin or mucous membrane 
IS what may be called the “on-end or vertical mattress suture ” Last year a 
visitor watching me operate said, “I see you are using the new Sarnoff^^ skin 
stitch* How do you like it^” I did not quite understand what he meant as 
I was closing the skin wnth a stitch which I had been using for many years 
and w'hich I knew others had been using This remark and the fact that 
the question is frequently asked as to who w'as the originator of the on-end 
or vertical mattress suture and w'ho first described it have induced me to 
look into the matter While it seems of little real importance one way or 
the other who devised the interrupted and the continuous on-end mattress 
sutures, I feel that to those w’ho contrived these most useful sutures should 
be given credit for priority especially as the methods are frequently being 
rediscovered 

My interest m the on-end or vertical mattress suture is solely because I 
have been using it constantly w ith the greatest satisfaction since I first saw 
the interrupted type described in 1909, and the continuous type m 1917 I 
have searched through the literature on different types of sutures and have 
not found descriptions of either the interrupted or continuous on-end mattress 
suture earlier than those to w'hom credit wull be given m this communication 

As one acquires more experience in surgery and becomes more familiar 
with the literature, one hesitates more and more to claim anything as new 
In this connection a quotation from Doctor White’s^'^ article on “Closing the 
Skin in Abdominal Incisions” is pertinent He says in regard to the con- 
tinuous \ertical mattress suture “We have not seen this suture described or 
used elsew'here nor has any effort been made to trace the origin, but we are 
willing to believe that it was in daily use by Hippocrates ” This, it seems to 
me, is exactly the attitude w hich should be taken when describing any surgical 
procedure which an author may think is new, because if it is new' no harm 
is done and if it is not, then some embarrassment may be saved, when the 
original description, which ma}' have been written many }ears before, is 
brought forward 

It can easily be seen when reading the original descriptions of the sutures 
included in this report that the various authors'^ ® have devised 

these sutures without being aware that, in some instances, the same suture had 
been previousl}' described 

There are two types of on-end or vertical mattress sutures the single, or 
interrupted and the connnuous, and w'e will consider them separately 
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The Single oi Intel i upted Type — ^As far as I can ascertain, the first to 
describe and illustrate the single or interrupted on-end mattress suture was 
Doctor R M McMillen,^ of Wheeling, W Va, in 1909 (Fig i ) Doctor 
McMillen has recently sent me copies of letters from Dr Maurice Richard- 
son of Boston, Dr John B Deaver of Philadelphia, Dr E C Dudley of 
Chicago and Dr F W Huntington of San Francisco, to whom he sent in 
1909 a description and drawings of his suture, and all of them speak of 
it as a suture new to them, in replies written in July, 1909 Coming from 
prominent surgeons in widely scattered medical centres, it seems reasonable 
to believe that one of them, at least, might have been familiar with this stitch 
had it been previously described and used 



Fig I — The on end or \ert:cal mattress suture (Redrawn from McMiIlen 1909 ) (A) The 
first or deep part of the stitch is introduced in the same manner as anj interrupted suture, (B) 
The re\erse end of the suture is threaded on the needle, or the needle is re\ersed, and passed through 
the skin very close to the margin (C) The sutures are drawn tight enough to bring the deeper 
portions of the wound together and are tied The cut surfaces will be in exact apposition and the 
wound edges slightlj everted 


Doctor McMiIlen’s description of the suture is as follows “First put in the suture 
the same as the ordinary interrupted suture Then thread the reverse end of the 
suture and insert the needle into the skin very close to the edge of the wound, about one- 
sixteenth of an inch Pass the needle through the skin only, and on over and catch 
the skin on the wound side, and come out on the cuticle side about one-sixteenth inch 
from the edge (Doctor McMillen has now modified this technic by reversing the 
needle instead of rethreading the reverse end of the suture ) The suture is then tied 
by a reef knot drawn with sufficient force to bring the deep structures together The 
inner margins of the skin will then be seen to be in exact apposition, and the cut sur- 
faces of the skin will be together when the pressure of the dressing is applied The 
knots are at the side of the wound and their removal will not disturb the line of union 
The line of union is not constricted by the suture and the blood and nerve supplj is 
not interfered with This suture reduces the size of the scar to a minimum ” 
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'When using the interrupted on-end mattress suture in closing the skin 
and subcutaneous tissue, I have found it advantageous where there has been 
loss of tissue to take a feu interrupted sutures, either of fine waxed silk or 
“o ’ catgut in the subcutaneous tissues to relax the tension, but these subcu- 
taneous sutures are not necessan* w’here there has been no loss of tissue 
The knots of these sutures are tied underneath The skin suture, preferably 
of horsehair and sometimes of waxed silk is threaded on ti\o needles, one 
for the deep portion and the other for the superficial part of the stitch * 
With the two needles, it is easier and quicker to pass the deep and superficial 
portions of the suture in the same direction, than it is to use one needle and 



Fig 2 — The interrup*ed on end mattress suture (Redra^-'n from Da\is and Traut, 1930) 
(A) Xote the distance beti een the line of tnnsion and the point of entrance and emergence 
of the stitch and also its depth Tvo half curted Comeal needles are used vhich slip 
through the si in eas'h The needle for the suoerficial portion of the stitch is usuallj some 
vhat finer so that it v ill pass through the epithelial margins v ithout tearing fB) Shots 
scteral stitches in place and tied and the needle passing through the epithelial margins, turning 
them out so that there vnll be no inserting and no oterlapping (C) Shons a profile tie 
of the inte-rupted tertical mattress suture Xote the points of entrance and emergence, the 
depth of the stitch and the turning out of the margins 


reverse it or rethread it for the superficial portion of the stitch The first, 
or deeper part of the stitch, can be made to include as great a depth of the 
subcutaneous tissue as is desired (Fig 2 ) 

I have found that the finest approximation can be made by picking up 

=^The needles I hate found most satisfactory' for skm closure v ith the on-end 
mattress suture are the half curved, Xo 16 or Xo 17, for the deeper portion of the 
suture as this is a larger needle, and Xo 20, which is considerably smaller, for the 
superfiaal part of the stitch Occasionally, I use a small full curved cutting needle 
for either the deep or superficial portion of the stitch, or hate a full curved needle on 
one end of the suture material and a half curved on the other 
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with the second part of the stitch only the most superficial portion of the 
incised edges rather than by including the fairly deep bite into the corium 
It is easier to take a deeper bite but the closure is not so accurate In dealing 
with the mucous membrane of the mouth, vagina and bladder, the full thick- 
ness of the mucosa should be picked up in the superficial section of the stitch 
Dr E Bonnot,® of St Louis, in 1915 described the interrupted on-end or 
vertical mattress sutures as “A New Stay Stitch for Deep Wounds” and 
speaks of it as “a mattress suture on its side ” He puts the suture in quite 

far away from the skin 
edges and suggests sup- 
plemental y superficial 
skin sutures if necessary 
(Fig 3 ) 

The interrupted on- 
end mattress suture is 
sometimes called the 
Stewart suture after Dr 
George David Stewart,^® 
of New York After 
seeing Doctor Bonnot’s 
article, Doctor Stewart^® 
wrote “Dr Edmund 
Bonnot describes and il- 
lustrates a stitch which 
I have been using for 
many years and which 
has been adopted by 
many of my colleagues 
By some it is named for 
me, but it is not mine 
I saw it described years 
ago, but have forgotten 
the name of the maga- 
zine and the author, remembering only that it came from one of the 
nearer Southern States, perhaps Virginia” Doctor Stewart says further on 
that he has “always taken pains to disclaim any credit for its invention ” It 
seems likely from what has been said above that it was Doctor McMillen’s 
article to which Doctor Stewart referred 

There is another suture which has also been called the Stewart suture, 
which was first described as “a combined retention and coaptation suture, 
in the second edition of the “Manual of Surgery” by Dr F T Stewart, of 
Philadelphia, m 1911 This suture is certainly an excellent one and is based 
on the on-end mattress type, but it takes in a much wider and deeper bite of 
skin and subcutaneous tissue in the second part of the stitch, requires two 
knots, and does not give as fine a skin closure as the suture devised by Doctor 
McMillen (Fig 4 ) 




3 

Fig 3 — A new stay stitch for deep wounds (Redrawn from 
Bonnot, ipis ) (A) The needle is inserted about an inch from 

the edfrcs of the wound through and including the edges of the 
deep fascia and out on the other side at the same distance from 
the wound (B) The needle is then passed back through the 
skin one fourth of an inch from the edges and tied on one side 
of the wound 
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Dr Viliay of St Louis, has used the interrupted on-end mattress 

suture for yeais and illustrated it as a palate flap suture which will not allow 



Fig 4 — The F T Stewart suture (I Redrawn from the second edition of Stewart’s 
Manual of Surgerj, 1911) (II Redrawn from the sixth edition, Stewart and Lee, 1931) 
The needle is inserted at i, brought out at 2 reinserted at 3, and emerges at 4, passing through 
the loop at s When drawn tight it holds the wound edges firmly together and prevents inversion 
of the skin 


cut edges of mucous membrane to oveilap, as early as 1912, and also m 
later publications (Fig 5 ) All the men who have worked with me for the 




Fig 5 — Illustrating the on end or vertical mattress suture used in suturing mucoperiosteal flaps 
in the repair of a congenital cleft of the palate (Redrawn from Blair, 1912 ) (i) Shows the deep 
portion of the stitch goiug through the full thickness of the mucoperiosteal flaps and the superficial 
portion going through the mucous membrance (2) Shows the suture drawn snug and the approxima 
tion of broad raw surfaces of the flaps and eversion of the mucous membrane (3) The vertical 
mattress suture in the soft palate (A) Mucosa of the nasopharynx (B) Soft palate tissue (C) 
Oral musoca 


last twenty years are also familiar with this stitch, and a number of other 
authors have described and illustrated it 

The Continuous Type — In order to show the difference between the con- 
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tmuous mattress skm suture and the continuous on-end mattress suture, I 
will illustrate with the following (Fig 6 ) 

Dr John A Wyeth, of New York, in his text-book published in 1887, 
shows a continuous mattress suture for closing the skin and says “the mat- 
tress suture shown is 
practically obsolete and 
possesses no advantages 
which do not belong to 
the interrupted or con- 
tinuous methods ” It may 
be inferred from this 
that the use of the con- 
tinuous mattress suture 
placed flat was even then 
not a new one 

In 1912, Dr Willard 
Bartlett,^ of St Louis, 
described “a continuous 
mattress skin suture,” 
which is identical with 
that described by 
(Fig 7 ) He summarized 
Its advantages as tollovvs 

“Being a continuous stitch it lends greater speed to an operator than the inter- 
rupted stitch It acts as a good tension stitch with little possibility of cutting through 
the tissue It leaves no cross scars Small longitudinal scars are left, but these are 
generally not so unsightly It insures the desired approximation of the epithelial 
surfaces , prevents the turning-in tendency of the skin and thus guards against infection, 
through this source, of the deeper structures of the wound ” 

This suture is much superior to the ordinary continuous skin suture, but 
difiters materially from the continuous on-end mattress type as will be seen 
As far as P ® can ascertain, the continuous on-end or vertical mattress suture 
was first described by Dr C S White,^’’^ of Washington, D C , m 1917, and 
he spoke of it as the continuous vertical mattress suture (Fig 8 ) His 
description of the stitch was as follows 

“The suture should have a knot or small loop tied m the long end, or fixed by a 
split knot and begun by taking a deep suture to include the entire thickness of the 
skin, from one side of the incision to the opposite, about one centimetre from the edge 
The needle is then reversed in the holder and the suture passed obliquely toward the 
other side, or the side on which the suture was started, barely engaging the edges of 
the wound The needle is then introduced a trifle lower, on the side on which it 
originally entered, one centimetre from the edge and the first deep suture is repeated 
These deep and superficial sutures are continued until the wound is closed, drawing up 
the thread gently as each suture is completed ” Doctor White used No 00 or No 000 
chromic catgut 
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Fig 6 — A useful skin suture (Redrawn from Arthur 
Edmunds 1918 ) (i) The suture is passed from A across the 

wound to B takinp up if required, the whole thickness of the 
fatty lajei (2) The needle which should be a fine one is then 
inserted through the extreme edge of the wound C passing 
from without inwards and taking up only the lerj minimum of 
tissue then passed through the opposite lip of the wound D 
from the wound to the skin surface This stitch is identical with 
the interrupted on end mattress suture of McMiIlen 
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I, personally, nevei use catgut foi suturing the skin and feel that in 
closing wounds, particularly on the face, that a much less conspicuous scar 
can be obtained by a closure with hoisehair, fine waxed silk oi some other 
fine non-absoi bable suture material, and that theie is considerably less chance 
of superficial infection 

Di J Sainoff, of Biooklyn, in 1929 described “A New Hemostatic, 
Appioximation and Tension Suture” as follows 

“In the ordinarj’’ continuous stitch one passes the needle through the skin a dis- 
tance awa}-^ from the skin edge on one side until it reaches the opposite side of the 



Fig 7 — Continuous mattress skin suture (A) (Redrawn from Wyeth, 1887) (B) (Redrawn 

from Willard Bartlett, 1912 ) The needle is introduced a little to one side at the very end of the 
wound and passing under the skin is brought out at 1 point directly opposite It is then reversed 
and passed back through both Ups, being inserted a little higher along the wound Sufficient tension 
IS exerted to permit an easj falling together ot the wound edges This procedure is repeated until 
the wound is closed It will be noted that the purpose of this suture is to keep the skin edges from 
turning m and that it is inserted in exactly the reverse way from the continuous mattress intestinal 
suture of Cushing which is designed to turn in the margins 

incision the same distance away from the skin edge Then the thread with the needle 
IS earned over the line of incision m an oblique or straight direction to the opposite 
side and the same process is repeated In this new suture, instead of carrying the 
needle over the line of the skin incision to the opposite side as mentioned above, the 
needle as it reaches the extreme edge of the skin at the line of the incision is first 
passed through these free edges and is then continued as in the ordinary stitch ” 

Doctoi Sarnofi-, m 1931, m a very excellent summary of the advantages 
of this suture, which is identical with the continuous on-end or vertical 
mattress suture described by Doctor White says 
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"(i) The suture is simple and speedy of execution It is fool-proof, the edges 
cannot invert or evert 

"(2) The suture evenly approximates the deep parts of the skin as well as its finest 
cut edges It thus provides two wide opposing raw surfaces for healing with a resulting 
firm subcutaneous as well as cutaneous union of the cut edges The deep part of the 
suture takes away any tension on the skin edges and the scar, therefore, does not stretch 
and widen out, as happens with the average suture 

“(3) The suture prevents puckering between the stitches, which is unavoidable 
with interrupted sutures and it maintains an even and constant tension on all tissues 
at the line of suture One may compare it to a zipper, with its many advantages over 
buttons 



Fig 8 — (A 1 The continuous \ertical mattress suture (Redrawn from C S White, 1917) 
The suture is fixed by any desired method Starting about one centimetre from the edge a deep 
suture including the entire thickness of the skin is taken from one side of the incision to the other as 
in any continuous stitch emerging the same distance from the wound edge on the opposite side 
The needle is reversed in the holde- and the suture is passed obliquely toward the other side barelj 
engaging the edges of the wound The needle is intr^uced, a trifle lower doivni and exactly the 
same process is repeated The deep and superficial portions of the suture line are continued until 
the wound is closed drawing up the thread gently as each section of the suture is completed (B) A 
combined superficial and deep continuous suture (Redrawn from Sarnoff, 1929 ) Compare this 
drawing with A and it will be found that the sutures are identical and the same description will 
answer for both 


“(4) The suture effects complete hemostasis at the suture line and obliterates dead 
space, factors conductive to primary union m its fullest sense in all clean cases 

“(5) The suture is removed with great ease, and the scar left after healing is 
almost invisible ” 


The Butt 07 i-hole Modification of the Continuous On-end Mattress Suture 
— In January, 1918, Dr Fowler Roberts,^® of Indianapolis, illustrated a 
“stitch for the closure of skin wounds,” which he described as “a series of 
on-edge mattress sutures made continuous by looping the suture as in the 
button-hole stitch instead of tying as in the interrupted on-edge mattress 
suture ” (Fig q ) This modification of the continuous type of on-end 
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nmttress suture is an excellent one and can be used m closmg wounds where 
there is somewhat more tension than in the ordinary incised wound 

Mr Arthur Edmunds/ of London, in February, 1918, described and 
Illustrated a typical single or interrupted on-end or vertical mattress suture, 
which IS exactly like the suture described by Doctor McMillen and also a 
continuous type of on-end mattress suture which is identical with that de- 
scribed by Doctor Roberts He says of the interrupted type that there are 
two parts to the stitch, the deep part which obliterates any dead space in 
the wound, and the superficial part, which holds the extreme edges of the 
wound and prevents their inversion, actually slightly elevating them, although 


leaving their epithelial margins in accurate apposition 

Remarks— When we speak of closure of the skin, we also mean in many 
instances the closure of the closely associated subcutaneous tissue Unless 



Fig g — (A) Continuous on edge mattress suture of the buttonhole t\pc 
(Redrawn from Fowler Roberts, 1918) The suture is begun is in ordimr\ 
single or interrupted on end mattress suture, but instead of t>ing ind keeping 
It the interrupted t>pe, the thread is looped is in the buttonhole stitch ind the 
process is continued until the wound is closed (B) The buttonhole t>pe of 
continuous on end mattress suture (Redrawn from \rthur ndnninds, 1918) 
The needle is inserted at A, and is passed as dceplj through the fat is mi> be 
necessar> and emerges at the corresponding point B on the other side of the 
wound The needle is then passed through tlio extreme edge of the wound ind 
tied hut not cut The next stitch is inserted in cxictl> the same niinner, 
A' to B', lea\ing the loop of thread, A A', Ijing close to the skin ind piralkl 
to the wound then through the lips of the wound C to D', fiiiillj pissing 
under the thread AA' and drawing the woimd together This process is con 
tinned until the closure is completed It will be noted thit these two sutures 
are identical although started in the drawings at opposite ends of the incisions 


this closure is very carefully done and the stitches are placed correctly and 
tied with the exact amount of tension, there may be overlapping or inversion 
of some portion of the skin edges This may delay final healing and may 
also make an uneven scar which, in a conspicuous position such as the face, 
may subsequently be very annoying A carefully sutured wound will heal 
more rapidly and strongly than one in which the approximation has been in- 
differently done Asepsis , gentle handling of tissues , complete hemostasis , 
elimination of dead spaces and accurate approximation without tissue strangu- 
lation are the factors which must be striven for 

In plastic surgery I have found the single interrupted type of the on-end 
mattress suture to be most satisfactory m closing all skin wounds and espe- 
cially advantageous m closing irregular wounds, also wounds where there 
has been destruction or excision of tissue, and where there is more tension 
on the edges than there would ordinarily be in closing a simple incised wound 
The stitches can be removed separately, which is an advantage, the stitch 
if properly placed, seldom if ever causes strangulation of tissue It slightly 
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everts the cut edges and prevents overlapping or inversion The closure is 
strong, as broad raw surfaces the full depth of the suture are brought in close 
approximation The scar is much less conspicuous than that following any 
other type of closure with which I am famihai I have been able to get good 
approximation m wounds which could not be satisfactorily closed by any 
other type of suture In accident work or where small growths have been 
excised, and in fact in every closure both in skin and mucous membrane 
where the edges can be brought together, I usually employ this type of suture 
The difficulty, as with any interrupted stitch, is that it takes more time than 
the continuous type Of course, reasonable speed in operating or in closing 
a wound is desirable, but it is far more important to handle tissues with 
consideration and use meticulous care in getting a good closure than it is to 
shorten the operating time by a few minutes 

Where there has been loss of tissue and the edges do not fall together as 
would those of a simple incised wound, m placing the interrupted on-end mat- 
tress suture, I frequently alternate silk and horsehair, or supplement a horse- 
hair closure with a few waxed silk sutures 

In closing some wounds, it may be sufficient to take a few rather deeply 
placed interrupted on-end mattress sutures, at intervals along the length of 
the incision, to give strength and even approximation and in between these 
to place very superficial simple interrupted sutures through the skin edges 
One should begin to remove the interrupted on-end mattress sutures as 
early as twenty-four hours, if the wound is on the face or in some other 
conspicuous area, and all of them should be out by the third day The 
strain on the wound edges is relieved by strips of crepe hsse held in place by 
collodion, and this type of dressing is continued for about ten days In less 
conspicuous portions of the body, the stitches are taken out as they loosen, 
usually all being removed by the tenth day 

It IS seldom that the continuous on-end mattress suture is employed on 
the face or in other conspicuous positions This type of suture should be 
removed anywhere from the seventh to the tenth day depending on conditions 
I use the single or interrupted on-end mattress sutuie a great deal more 
frequently than I do the continuous variety as the wounds with which I have 
to deal m plastic surgery are seldom of the simple incision and closure kind, 
and the tissues to be sutured are often infiltrated with scar 

I prefer the single or interrupted type as each suture is a separate unit 
and if any single suture should break or become untied only a small portion 
of the closure would be affected Multiple sutures naturally give a stronger, 
safer closure than a continuous suture which depends on a single thread 
When the continuous suture is used, if the tissue should for any reason tear 
out at any point, or the single thread break, then the result on the entire 
suture line might be jeopardized Nevertheless, I have found that in suitable 
cases the continuous vertical mattress suture is most useful in closing line 
incisions and it gives in skin and mucous membrane a good strong closure 
with an inconspicuous scar 
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The continuous type can be used to advantage in closing any line incision 
in skin or mucous membrane or m fact anywlieie, that a continuous suture 
can be employed and gives a smoother, more even and stionger closure than 
the ordinary suture Its application takes veiy little longei than the ordinary 
continuous suture, but its advantages, especially in closing incisions in skin 
and mucous membrane, are obvious 

By the use of the on-end or veitical mattress suture, either interrupted or 
continuous, dead spaces between the wound edges can be eliminated In 
spite of the ease and accuracy with which the skin or mucous membrane can 
be closed with the on-end mattress suture of eithei type, there have been, up 
to the last few years, compaiatively few siiigeons who have realized the 
value of this suture 
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THE WATER REQUIREMENTS OF SURGICAL PATIENTS 

Bt Frederick A Codder, M D , and W adder G Maddock, M D 

OF Anj. Arbor, Mich 

FROM THE DEP\RTME^T OF SORGERl OF THE UNI\ERSITT OF MICHIOAM 

The importance of water to the body m conditions of health and disease 
IS generally recognized We have reported studies’- on the factors of water 
loss during the time of operation and in the recovery period We wish to 
present here an amplification of those observations on water metabolism to 
cover longer periods of time To facilitate an understanding of the terms 
and methods employed m the investigation, a statement of the general factors 
of water balance will briefly be given Due to the nature of many surgical 
conditions and their treatment, an absolutely accurate stud}’- of water ex- 
change cannot be made on surgical patients over long periods of time and 
some modifications of the standard methods evolved by Newburgh and his 
associates” ® were found necessary However, the observations made are 
sufficiently accurate to permit valuable deductions 

There are two general sources of water available for the body, the ex- 
ogenous, comprising the water of the food and the water drunk, and the 
endogenous, comprising the water of oxidation and the preformed water 
Solid food averages So per cent water content From this source a routine 
maintenance diet or the usual house diet provides an average of i,ooo cubic 
centimetres of water a day and the hospital soft diet about 500 cubic centi- 
metres of water a day This factor obviously plays a small part in the post- 
operative fluid intake for the first three days, after that time it assumes a 
more important role 

The fluid drunk varies greatly from day to day, depending on the thirst 
of the individual, normal volumes ranging from 800 cubic centimetres to 
2,000 cubic centimetres daily 

The oxidation of the food within the body forms water in proportion to 
the amount of the material consumed The oxidation of one gram of protein 
yields o 4 gram of water , of fat, i 07 grams of water , and of carbohydrate, 
o 6 gram of water The determination of this portion of water assumes an 
accurate knowledge of the amount of protein, fat and carbohydrate being 
oxidized This, the metabolic mixture, usually does not correspond to the 
food intake since the metabolism is seldom exactly the same as the calorific 
value of the diet, and body tissue may be built up or oxidized to care for the 
difterence The uater of oxidation averages from 200 grams to 400 grams 
for persons at light activity The accurate determination of water of oxida- 
tion in the sick surgical patient is impossible and is the chief reason for 
our inability to study water exchange with complete accuracy in this group 
of patients This difficulty may arise through changes in the patient’s diet, 
because of the disease and treatment, and sometimes because of changes in 
the metabolism characteristic of the disease or associated with fever It has 
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been found/ however, that the sum of the weight of the water content of a 
normal diet and the weight of its water of oxidation is approximately 90 per 
cent of the total weight of the diet This method of calculating the water 
content of the food and its watei of oxidation was used in our study The 

error probably never exceeded 200 grams a day 

Preformed water is the body water that is attached to the tissues in the 
normal manner and is set free when tissue is oxidized This amount is 
usually so small as to have no important bearing on the total water balance, 
but in starvation it may reach the amount of 250 grains a day 

Water is lost normally m the urine, in the fieces, through the skin and 
lungs, and in abnormal conditions, by vomiting, from intestinal or biliary 
fistulae, by diarrhoea, and by wound secretions 

Normal kidneys act so that daily waste products are excreted in a small 
volume of urine with a high specific gravity or in a larger volume of urine 
of lower specific gravity, depending on the amount of water available Waste 
products excreted by the kidney in solution average about thirty-five grams 
daily ^ There must be at least 600 cubic centimetres of urine excreted daily 
to carry away these solids in solution Normal urine volumes are generally 
nell over 95 per cent water 

The water lost in fseces of normal man is usually not more than 200 cubic 
centimetres, varying ordinarily from 60 to 150 cubic centimetres daily 
This loss IS normally, therefore, trivial compared to the total output In 
surgical patients, however, loss from the gastro-intestinal tract by vomiting, 
from intestinal or biliary fistula;, or by diarrhcea may reach large amounts 
that will in a short time lead to dehydration 

There is a continuous insensible loss of water from the lungs and skin 
that is always a large amount and may be the greatest part of outgoing water 
even under normal conditions This loss is largely concerned with the regu- 
lation of body temperature and over a considerable range of body activity 
short of physical labor this evaporation of water accounts for about 24 per 
cent of the heat lost Newburgh and his associates’' have shown that this 
water vapor varies from 85 per cent to 100 per cent of the total insensible 
loss of weight, shifting with the composition of the metabolic mixture oxi- 
dized The other component of the insensible loss is the difference between 
the weight of outgoing carbon dioxide and the incoming oxygen Studies” 
of this insensible loss at normal activity show the daily cjuantity to average 
from 1,000 cubic centimetres to 1,550 cubic centimetres We considered, 
then, in our calculation the total insensible loss of weight as entirely water 
with the introduction of a slight but practically negligible error 

The procedure carried out in each case studied is shown m Table I The 
patients were under constant day and night supervision by one of us to 
insure accuracy In short, the method was designed and carried out to de- 
termine as accurately as possible under the circumstances the amounts and 
sources of fluids of intake and output 


In Table II are shown the components of water exchange on a simple surgical case 
The patient was a girl of twelve on whom a short operation for the closure of a parotid 
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Table I 

Oiithne of Ptocednre 


neiCBT m GRABS NAME DATE- 

OF - 

1 Patient * lelght of patient + Bradford franc + corerings dressings 

Time— - T Bight of * ” 


S Food Breaiefast Blnx^r Sapper 

Traj + dishes + food — — — 

Tray + dishes 

+ + 


Z> Water drunP Gallon thenaos jug with drinking) Filled %0 
tube through notched cork ) Remaining 

HgO 


4 Orine 5 Stool 6 Vooltus 7 Special In 8 Special out 


Corered pall -f 24 hour speclnen 
CoTered pail 


Sp gr 

9 Blood loss la 0 R ( 4 ) 10 Surgical speclnen 


11 Total intake 


12 Sensible total onCput 13 Insensible loss 14 Total output 

Weight patient start 

total Intake 

minus 

Weight patient end — 

+ sensible total 

output .nmnamin 


fistula was performed under nitrous ovide and oxygen anaesthesia It will be observed 
that on the two days prior to operation the water of intake, from the food eaten and 
water drunk, was approximately 3,000 grams The insensible loss for this period was 
close to 900 grams a day This left about 2,000 grams of water for kidney function, 
consequently the urine is about that amount with a low specific gravity Therefore, on 
these days she is in water balance as shown by a comparison of the total intake and 

Table II 


Date 1952 

Dec, 14 

Dec. 15 

Dec 16 

Dec. 17 

Dec 18 

V/eight in 



Opera- 



grams of.- 



tion 



Patient 

50415 

50520 

50267 

29825 

50559 

Food 

1182 

1182 

215 

1081 


Water drunk 

2124 

1785 

708 

1926 


Orine 

2245 

1982 

222 

1670 


Sp.gr. 

1.011 

1.006 

1.050 

1.006 


Stool 

0 

185 

0 

0 


Vomltus 

0 

0 

269 

0 


Blood 



15 



Insen. loss 

894 

1055 

859 

825 


Max temp.°F. 

98.6 

99.2 

98.6 

99.0 


Total intake 

5846 

2967 

925 

5007 


Total output 

5159 

5280 

1565 

2495 



A girl aged twelve Operation, closure of parotid fistula under nitrous 
oxide and oxygen ansesthesia 

output and confirmed by the constant body weight On the third day she was operated 
upon and in spite of the total intake being lowered to about 1,000 grams, the insensible 
loss was unchanged The water lost by vomiting and the lessened intake is all reflected 
in the small amount of urine of a maximal specific gravity This volume of urine is too 
low to excrete urinary solids for that daj The following day the intake was back to 
the pre-operative level and the urine volume was increased with a consequent reduction 
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of Its specific gravity The weight loss noted on the day following operation represents 
water Abstracted from the body’s interstitial water On the following day (Decem- 
ber 17) the process is reversed and the patient gaming weight We wish to 
especially that the insensible loss remains constant while the lowered intake is reflected 

in the urinary water i A 

In Table III are shown the observations on another simple surgical case A 

healthy woman of fortj-one years was operated upon for an inguinal hernia under 
nitrous oxide and oxygen anesthesia On the day prior to operation the total intake 
of available uater was low while the output was nearly l,ooo grams more than the 
intake Such differences are frequently found on any one day m normal people On 
the daj of operation there was a slight increase m the insensible loss and a marked 
diminution m the amount of 


urine with a consequent rise 
of Its specific gravity The 
intake on this day was too 
small but no water was given 
except orally since she was 
expected to take adequate 
amounts soon On the fol- 
lowing day a larger intake re- 
sulted in a rise of urine vol- 
ume to a satisfactory level 
One again notes the constancy 
of the insensible loss w'lth the 
reflection of the diminished 
intake in the lessened amount 
of urine 

Table IV gives the re- 
sults of the observations on 
a boy, eleven years old, 
weighing 28 8 kilograms 


Tapie III 


Jan. 15 Jan»14 


Weight in 
grams of:- 


Opera- 

tion 



Patient 

67990 

67170 

66615 

66588 

Food 

1541 

0 

486 


Water drunk 

842 

1561 

1949 


Drine 

2127 

693 

1647 


Sp.gr. 

1.012 

1.026 

1.007 


Stool 

0 

0 

0 


Vomitus 

0 

213 

0 


Blood 

0 

22 

0 


Insen. loss 

1076 

1188 

1015 


High temp.°F» 

99.0 

99.6 

99.2 


Total intake 

2585 

1561 

2455 


Total outuut 

5203 


2662 



A Mormn, nRtd fort\ one yenrs Repnir of 1 riftht inRtnml 
hernn under nitrons oxide niid oxjRcn "inTSthcsn 


(sixty-three pounds) who gave a history' of an attack of acute appendicitis three 
days prior to the time of entrance to the hospital He had been purged before 
coming to the hospital On entrance he presented a typical clinical picture of peritonitis 
complicating acute appendicitis It was decided to treat him conservatively (Ochsner 
method) and m the following twelve days he was restored to normal without opera- 
tion During the first nine days nothing was given by mouth, the entire fluid intake 
being maintained intravenously Each day he received 1,000 cubic centimetres of 
normal saline, the remainder of the fluids as 5 per cent glucose solution The water 
losses were largely urine and insensible loss with a small amount of vomitus The in- 
sensible loss was remarkably constant at a figure just short of a litre a day during the 
febrile period This loss was high for a person of his size and undoubtedly due to the 
increased heat production of fever That the intake was adequate is shown by the 
urinary output which averaged more than two litres a day with a low specific gravity 
During the entire period of study there was a daily loss of weight of about 250 grams, 
which can be accounted for by oxidation of tissue above the calorific intake A com- 
parison of the intake and output day by day shows a satisfactory water balance for 
the entire period It is of some interest to note that there was no movement of the 
bowels until the tenth day, when wate r was given by mouth * 

* We bcLeve that the me of enemas ,h,s group of pat.onti .s umv.sc 

and other a.mdar observafons show that no harn. contes front fa.Inrc of the bowels 

to move whtle under treatment When food or drmk ,s eventually taken ntto the 
gastro-intestinal tract, the bowels move again ^ ^ 
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In Table V are shown the observations on a young man of seventeen years with 
an acute exacerbation of an extensive chronic osteomyelitis of the right tibia complicated 

Table IV 


Date 19Z3 Fpb gO Feb El Feb 22 Feb Eg Feb. £4 Feb g5 Feb, 26 Jeb.g? feb.gs liar.l Mar.g 


Vielght In 
grams of - 

Patient 

20815 

28305 

28091 

28480 

27925 

27621 

27642 

27506 

27052 

26751 

26437 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

624 


Intravenous 

3270 

3755 

3221 

3125 

3710 

3635 

3372 

3178 

3250 

2310 



2622 

2809 

1057 

2605 

2985 

2694 

2187 

2797 

2777 

2456 



1 005 

1 004 

1 005 

1 007 

1 009 

1 008 

1 008 

1 004 

1 003 

1 009 



0 

0 

0 

0 

0 

0 

0 

0 

0 

50 



170 

191 

22 

94 

66 

62 

52 

0 

0 

0 


Inscn loss 

1088 

969 

953 

981 

963 

658 

1109 

915 

774 

742 


iiax temp °F 

100 6 

100 0 

103 0 

102 0 

101 8 

100 6 

99 0 

99 2 

99 4 

93 8 


Total Intake 

3370 

3755 

3221 

3126 

3710 

3635 

3372 

3178 

3250 

2934 


Total output 

3860 

3969 

2832 

3660 

4014 

3614 

3426 

3712 

3551 

3248 



Boy, aged eleven Acute appendicitis, duration three days with general peritonitis Treated 
conservatively (Ochsner) without operation 

by a purulent arthritis of the knee-joint Positive blood cultures of Staphylococcus 
autetts were obtained on two occasions prior to the disarticulation of the knee, done 
on March 8 

The intake was by mouth m the form of food and drink except the day before, the 
day of, and the day after operation, when it was given intravenously as blood and s per 
cent glucose solution The output was through the insensible loss and urine except 
for a small amount of vomitus on one occasion The insensible loss was high, reaching 
2,500 grams on the day of the operation We have shown in a previous reporP some 
of the factors that increase this form of water loss during the operation For the 
febrile stage of his disease, the heat production was high and consequently the loss of 
heat by evaporation must be high with a marked increase in the water lost through this 
channel With an improvement in his condition and with a diminution of the fever this 
loss slowly fell It is wise to think of the insensible loss in a septic patient as amounting 
to about two litres a day The urinary output was usually kept well over two litres 
a day with a low specific gravity 

In Table VI are presented the observations on a man of thirty years with a 

Table V 


Weight In 

mi 

Opera- 





g. 






mMl 

n 

grams of - 


tlon 













Patient 

51370 

52164 

46818 

45788 

44151 

43252 

42816 

42531 

41908 

41879 

41088 

4064o 

40579 

40438 

Food 

a.92 

0 

310 

540 

833 

963 

1425 

1064 

1255 

1242 

1250 

1692 

1472 


Water drunk 

1352 

43 

1045 

3651 

2812 

2113 

2810 

2401 

3310 

2217 

2216 

2414 

1176 


Intravenous 

4691 

6757 

5706 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Transfusion 


515 













Orine 

3767 

4218 

6048 

4031 

2225 

1437 

2637 

2264 

3102 

2556 

£205 

2816 

1416 


Ep gr 

1 008 

1 011 

1 006 

1 004 

1 007 

1 013 

1 008 

1 009 

1 006 

1 008 

1 010 

1 007 

1 013 


Stool 

0 

0 

0 

87 

544 

333 

240 

224 

103 

206 

239 

80 

133 


Vooltus 

64 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Blood 


527 













Specloen 


5059 













Insen loss 

1598 

2457 

2043 

1710 

1775 

1772 

1644 

1540 

1469 

1408 

1464 

1277 

1340 


Max temp ®F 

103 0 

103 0 

103 a 

101 6 

101 2 

100 2 

100 0 

100 6 

99 8 

99 8 

99 0 

99 4 

99 6 


Total Intake 

6215 

7315 

7061 

4191 

3645 

3096 

4236 

3465 

4565 

3459 

3466 

4106 

2648 


Total output 

5429 

12661 

8091 

5828 

4544 

3542 

4521 

4026 

4674 

4250 

3908 

4173 

2689 



Male aged seventeen Acute exacerbation of chronic osteomyelitis of tibia with purulent arthritis of 
knee Operation disarticulation at knee under nitrous oxide and oxygen anaesthesia 

pulmonary abscess Six days before our studies began he had had ribs resected and 
the pleura packed preparatory to drainage of the lung abscess which was done on 
March 4 He was septic and ran a fever of about 100° F Intake was entirely by 
mouth The outstanding interest in this case is the daily insensible loss that averages 
above two litres, the maximum reaching 2,729 grams during the acute stage of the 
disease In spite of this high insensible loss, the urine was maintained at a volume of 
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over 2 000 grams a day On the day of operation it will be noticed that 165 grams of 
serum were aspirated from the wound The loss of fluid from the wounds was trivial 
m the other cases studied but it is clear that man> surgical patients with burns, large 
wounds or draining abscesses might lose amounts of fluid from this channel that over 
the course of time would be important and in such cases allowance for this loss must 

be made 

Take VI 


60603 6001S 60534 

1480 16’7 1748 

3792 3469 3684 

t700 ^164 ^071 

1 014 1 011 1 011 1 012 1 

304 126 0 ’05 


68^13 j734^ bS'loO 

1618 6102 1727 



I-.,. .0849 j7»30 67003 66603 .6381 | 16440 j 66171 

If I 1676 1618 1669 1681 1630 

^.49 2944 2296 2672 Ear's! 2*15 


3681 3639 3530 3269 l^jO 19.8 2739 2271 2436 2231 2437 

1 009 1 012 1 009 1 Ol" 1 013 1 016 1 011 1 013 1 011 1 017 1 011 


124 90 66 47 

2729 2231 2263 2172 

101 4 100 0 100 4 99 3 1 


1997 2131 1914 1673 2339 19.0 1726 1940 1942 2113 1076 

99 6 99 2 99 6 99 6 100 0 99 C 99 0 '38 JJ 6 99 8 99 6 


Intake 6272 47'io 6312 4837 3939 6483 60^3 66.8 4.66 3917 4226 4 . .2 4364 <iC 6 S 444-1 4211 ; 

^ou'put 5867 5380 6482 66''6 4331 68.7 6367 6937 -064 -.210 . 38 4.96 4464 4396 430 . 4401 

Male, aged thirtj jeirs Pulmonarj abscess Prcliniiinr> rib resection performed on February 17, 

SIX dais before this studv ins started PuImonar> abscess drained on March 4 

Table VII gives the observations on a man, fifty-one \cars old, with evophtbalniic 
goitre of moderate severity His basal metabolic rate was a -f-27 per cent the day 
before operation A subtotal thyroidectomy was done on February 16 Water was 
taken in by food and drink during the entire time of observation excepting food on 
the day of operation and the day following A subpectoral infusion was given on the 

Table VII 


3964 4C6S 4444 4212 


Height In 
grass of - 

Patient 5 

Food 

»ater drunk 
liypodcrcocly.13 

Orlne 

Sp gr 1 

Stool 
Hoal tus 
Blood 
Gpeclaen 
Insen loss 
Max teap “F 

Total Intake 
Total output 


M134 

Oper- 

ation 

546C3 

5547S 

54183 

53263 

53965 

53999 

53893 

17C7 

0 

0 

1545 

1459 

14DE 

1868 


MQ9 

611 

2629 

3451 

3062 

2595 

2576 


2G13 

306£. 

735 

2649 

3896 

£064 

2101 

£768 


1 013 

1 021 

1 007 

1 007 

1 011 

1 011 

1 010 


40 

0 

0 

183 

190 

124 

107 


0 

85 

0 

84 

0 

0 

0 


1964 

100 

61 

1886 

1464 

1758 

1559 

1028 

1675 


93 8 

99 8 

101 £ 

100 B 

99 G 

99 0 

99 0 


4776 

3676 

2629 

4996 

4521 

4087 

4444 


4307 

£067 

4113 

5921 

3819 

4053 

4550 



Male, aged fifty one, with exophthalmic goitre Basil metabolic rates 4 - 50 
per cent , -f 27 per cent Subtotal thyro dectomy under nitrous oxide and 
oxygen anesthesia on February 16 

day of operation Water left the body mainly by the insensible loss and the urine 
The urinary output was adequate to keep the specific gravity low except on the day 
of operation when it fell in amount with a consequent rise in its specific gravity The 
insensible loss averaged about 1,800 grams a day which is of some interest if we 
compare this patient with that of Table III In both instances a short operation with 
about the same amount of trauma was carried out Yet we find the insensible loss 
has increased 80 per cent in the instance of the patient with hyperthyroidism Due 
to increased heat production from the increased metabolism and the fever greater 
quantities of water were used in the dissipation of heat by evaporation Vhe day 
following operation there was a definite diminution m the insensible loss of water 
associated with an increase in body temperature This observation differs from the 
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behavior of the insensible loss in patients with fever due to infection A complete dis- 
cussion of this point involves the consideration of heat-regulating factors not pertinent 
to the subject of this paper and will be presented in another publication® on water 
exchange of patients with hyperthyroidism The outstanding fact remains that the daily 
insensible loss of water of a patient with hyperthryroidism is high 

Comment — We have enumerated the fractions of water intake and out- 
put in health and presented observations on these facts in six surgical pa- 
tients with varying kinds of lesions We have tried to emphasize the 
importance of taking each of these water factors into account Water leaves 
the body through the insensible loss from the skin and lungs, from 
the gastro-intestinal tract by vomiting, by diarrhoea and through fistulae and 
as urine It must be emphasized that the body will use its water to remove 
heat by evaporation from the skin in its attempt to maintain the body at a 
constant normal temperature at the expense of water going to the kidneys 
In other words, the water of the insensible loss has preferential rights over 
the water of urine Fluids lost from the gastrointestinal tract are absolute 
losses serving no physiological function Therefore, with known positive 
losses, of at least two litres a day from the skin and lungs, a possible amount 
from the gastro-intestinal tract, one can compute the water needs for the 
next day by adding to these the estimated amount of urine required This 
factor of two litres a day allowed for insensible loss is adequate for most 
cases and more than enough for the usual surgical case We have shown^ 
that the surgeon has some control over this loss Patients placed in the old- 
fashioned ether bed lose about 300 cubic centimetres more from the skin 
and lungs during the recovery period from operation than do patients given 
lighter bed clothing It is far easier to save water when possible than to 
lose it and replace it We cannot see any more excuse for putting a patient 
after operation in a sweat bed than we can for the use of the old-time purge 
Both procedures deprive the patient of water needlessly 

The kidney functions with the water available after other physiological 
processes have been provided for In estimating the amount of urine desired. 
It is necessary to know the function of the kidney If fluid is restricted, the 
urine arrives at a point where the greatest possible concentration of solids is 
carried The normal individual excretes thirty-five to forty grams of solids 
per day and fifteen grams of water are required^ to carry each gram of 
solids with the normal kidney working at maximum concentration If the 
patient cannot get this amount of water, retention of waste products occurs 
About 600 cubic centimetres of urine are then the minimal amount for the 
normal individual In patients with kidney disease the kidneys cannot con- 
centrate in a normal manner^ 7 s 9 gg gg grams of water may 

be necessary to carry away each gram of solids, in which instance about 
1,600 cubic centimetres of urine would be necessary to prevent retention of 
solids We feel that in every instance where the function of the kidneys is 
under question, a concentration test® ® should be done Often, however, this 
cannot be earned out because of the acute nature of the disease or because of 
the undesirability of restricting fluids Important information concerning the 
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kidneys can, however, be obtained by observing the specific gravity of 
the urine obtained from a patient who is dehydrated from disease or poor 
treatment If the urine has a specific giavity of i 030^ the kidneys have a 
normal power of concentration The first urine specimen after operation 
IS also usually concentiated and here likewise the specific gravity will often 
give this same information If the concentrating power of the kidney is 
normal or known, one can be certain of an adequate supply of available 
water if the specific giavity of the urine is definitely below the maximal con- 
centrating power We consider an adequate watei intake to carry on the 
normal physiological activities of the body, one that provides for two litres 
of insensible loss, covers losses from the gastro-intestinal tract and furnishes 
at least 1,500 cubic centimetres of urine with a specific gravity of not more 
than I 015 

In the condition of dehydration it must be memembered that when the 
body loses some of its owm w^ater it has also been deprned of some of its 
important mineials Gamble and his associates^” have emphasized the ap- 
parently important physiological requirement of the interstitial body fluid for 
a nearly stationaiy concentration of its substances Water lost from the 
skin and lungs is accompanied by negligible amounts of inorganic salts 
compared to the amounts in interstitial body fluid Therefore, this water 
loss would result in a concentiation of inorganic salts m the interstitial fluid 
unless the excess is excreted through the kidney or water is added to the 
body If intravenous methods are necessary, an isotonic glucose solution, 
5 per cent , will supply the water, the glucose being rapidly oxidized As is 
well known, fluids lost from the gastro-intestinal tract contain body fluid 
materials, chiefly sodium and chloride ion Water alone wall not restore 
body fluid volumes under this circumstance The lost minerals must be 
replaced at the same time Accordingly, for intravenous administration, 
physiological sodium chloride solution should then be given 

A word of caution may be given in regard to the intravenous use of 
highly concentrated solutions of glucose in dehydrated patients, since they 
abstract water from the body rather than restore it 

We do not infer that the usual surgical patient does not get enough fluids 
Clinical experience has shown that patients usually do well with fluid intakes 
given on clinical indications alone We do not believe that harm is done by 
the administration of larger amounts of fluid than are necessary to maintain 
water balance, but if excesses are given, it adds to the discomfort of the 
patient, and interferes with rest The therapeutic use of water above the 
physiological requirements may have value but a discussion of this point is 
not m the province of this paper By our analysis of the amounts of fluid 
lost from various sources, we offer a chance to compute and administer fluid 
111 amounts approximating rather accurately the patient’s physiological needs 
Summary— (i) A study was made of six surgical patients over periods 
of several days to determine their increments of water exchange 

(2) A comparison of fluid ingested as such with the urine output does 
not give a true picture of water exchange 
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(3) The insensible loss of the sick surgical patient varied in general 
from 1,800 cubic centimetres to 2,750 cubic centimetres with a rough average 
of two litres per day This fluid has preferential right over water excreted 
through the kidney 

(4) The water requirements of the surgical patient can be determined 
by adding this constant factor of two litres to losses from the gastro- 
intestinal tract and then to an amount of fluid corresponding to the amount 
or urine considered necessary 

(5) If the concentrating power of the kidneys is known, the body will 
have an adequate supply of water if the specific gravity of the urine is 
definitely below the maximal concentration 

(6) It IS considered that an adequate water intake is one that provides 
for a two-htre insensible loss, covers fluid losses from the gastro-intestinal 
tract, and furnishes 1,500 cubic centimetres of urine of a specific gravity 
of not more than i 015 

(7) Water needs of the body can be calculated with an adequate degree 
of accuracy obviating the dangers of too small an intake and the discomforts 
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SUBPHRENIC ABSCESS^ 

AN ANALYSIS OF 3,372 COLLECTED AND PERSONAL CASES 

By Alton Ochsner, M D , and Amos M Gr vves, M D 

OF Nm\ OnLm^s, Lv 

rnoM THE DEP^nTMENTS OF SDncrni of TunNf Evnfnsm mujico sciiooi tio ciiMim iiospitu, \Nn 

Touno i\Fin\nn'j, m« onifws 

Of the late complications of intia-abdominal suppurative processes, 
subphremc abscess is one of the most important Infections of the sub- 
phrenic space occur much moie frequently than is commonly supposed, but 
fortunately the majority of such infections will subside spontaneously and 
may never be diagnosed unless, because of the continuation of the septic 
manifestations, the possibility of the existence of the lesion is consid- 
ered ^ In our experience approximately onl} 30 pei cent of subphremc 
infections actually proceed to suppuration It is possible that even more 
cases of subphremc infection occur m Inch are not diagnosed clinically, but of 
the cases of subphremc infection which aie diagnosed from the clinical mani- 
festations only 30 per cent ultimately suppurate, the lemaming 70 per cent 
subside spontaneously Neuhof- observed among 972 cases of acute appen- 
dicitis fifteen cases of subphremc infection (an incidence of i 5 pei cent ) 
Similar observations have been made by Lee,^ Clendening,^ Ochsner, ° and 
McNamee ® 

The present report includes an analysis of 3,332 cases of subphremc 
abscess collected from the world literature and a presentation of fifty addi- 
tional cases treated m the Charity Hospital and the Toiiio Infiimary m Nen 
Orleans Whereas a consideration of the racial incidence of subphremc 
abscess is not available m the world hteratuie, we have found that of thiity 
cases admitted to the Charity Hospital, where appi oximately half of all 
admissions are colored, fifteen occuried m the colored lace The lemaining' 
twenty cases were in Touro Infirmai'y and othei piivate institutions to which 
Negroes are not admitted In our series there were thiity-six (72 per cent ) 
males and fourteen (28 per cent ) females The highest incidence in oui 
series was m the fourth decade (32 per cent) and 70 per cent occuired 
between the ages of nine and foity, 6 per cent being between nine and 
twelve (Chart I ) 

Subphremc abscess usually follows a suppuiative process within the 
abdominal cavity In the series of 3,322 collected cases of subphremc abscess 
together with our own series of fif ty cases the primary lesion was in the 

* Read before the American Surgical Association, May 10, 1933 
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abdomen m 88 per cent of cases Exceptionally infection of the subphremc 
space may occur as a result of a blood-borne infection, the micro-organisms 
being transported from some distant focus This was responsible for but 
3 4 per cent of the collected cases and 6 per cent of our cases (Chart II) 
Still less frequently suppurative lesions in the thorax may extend through 

Incidence and Mortality Rates According to Decades 



TOTAL NUMBER 

OF CASES 

PERCENTAGE 

TOTAL GROUP 

DIED 

PERCENTAGE 

MORTALITT 

9-19 

10 

20^ 

1 

10^ 

20 - 29 

9 

lejS 

3 

3355 

30 - 39 

16 

zzf, 

7 

43.7S6 

40-49 

8 

16^ 

3 

37.55C 

50 - 59 

4 

856 

1 

25SJ 

eO - 69 

3 

Vf. 

1 

33.3^ 


Chart I — Table showing the incidence and mortality rate according to decades m the cases of the 

present series 


the diaphragm into the subphremc space This occurred in 2 6 per cent of 
the collected series and 3 4 per cent of cases collected by Archibald ’’ In 
none of our own cases was the primary focus in the thorax The most 
frequent causes of subphremc abscesses are suppurative appendicitis and 
perforated lesions of the stomach and duodenum (Graph I ) In the series 
of 3,322 cases of subphremc abscess collected from the literature, 307 per 



APPENDIX STOMACH &. LIVER i METASTATIC 

DUODENUM BILE PASSAGES OR PRIMARY 


ETIOLOGY OF SUBPHRENIC ABCESS 

Graph I — Graphic representation of the comparatne frequency of the most fre 
quent lesions in the collected and reported cases of subphremc abscess 

cent and 29 per cent , respectively, originated from appendicitis and a pef' 
forated lesion of the stomach or duodenum Therefore, in approximately 
60 per cent of all cases of subphremc abscess the process originated from 
the appendix, stomach, or duodenum In 12 per cent of the collected series 
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the infection oiigmated in the liver and bile passages (Chait II ) Our 
own cases differ only slightly fiom the collected ones Of the fifty cases 
included in the present report, appendicitis, lesions of the stomach and 
duodenum, and liver and bile-passage infections were the cause of the sub- 
phrenic abscess in 26 i per cent , 28 per cent , and 18 per cent of the cases, 
respectively (Chart II ) 

In a collected senes the incidence of subphrenic abscess complicating 
acute inflammations of the appendix varied from o 34 per cent to 6 i per 
cent, the aveiage in 11,017 cases of acute appendicitis being i i per cent 
(Chart III ) The incidence is undoubtedly higher than these figures indi- 

Incidence of Subphteiuc Abscess Folloivnig Acute Appendicitis as Determined by Cases Collected 

Fiom the Litciatm c 


AUTHOR 

CASES ACUTE 
APPENDICITIS 

HUMBER 

SUBFHRENIC 

ABSCESSES 

PER CENT ACUTE 

APPENDICITIS 

7ECMI 

368 

5 

1.3 

SOSS 

3391 

31 

0 7 

ELSBERO 

98 

S 

2 

STIUMAN 

545 

9 

1.65 

BANCROFT 

584 

2 

0 34 

CUTlEH 

974 

e 

0.61 

BEEKSLiN 

145 

1 

0 7 

CLAIRMONT AND METER 

1179 

7 

0.5 

SUERMONDT 

630 

39 

6.1 

DEAFER 

1700 

iz 

0 .7 

TTEBER 

300 

9 

3. 

DEWES 

103 

2 

2 

STEECHELE 

1000 

5 

0 5 

TOTAl 

11017 

130 

i.ijt 


Chart III — ^The incidence of siibphremc abscess follouiiig icute appendicitis ns deteiniiiied b> cases 

collected from the literature 


cate, because m many cases the subdiaphragmatic complication is not even 
suspected, much less diagnosed Obviously m perforated appendicitis the 
incidence is higher Brown® observed two cases of subphrenic abscess 
among the 113 cases of perforated peptic ulcer operated upon at the Pres- 
byterian Hospital in Philadelphia, an incidence of i 7 P^r cent 

The micro-organisms responsible for subphrenic infections vary accord- 
ing to the original infection The micro-organisms most frequently obtained 
from subphrenic abscesses are the colon bacillus, streptococcus, and staphylo- 
coccus B coil A\eie present in 25 per cent, 302 per cent, and 16 pei cent, 

1 espectively, of Barnaid’s,^ Whipple’s,^® and Be3'e’s^^ cases The same 
authors found streptococci in 8 5 pei cent , 20 9 pei cent , and 54 per cent 
of their cases, respectively In our own series m which positive cultures 
were obtained, B cob were present in 40 per cent , streptococci in 40 per 
cent , and staphylococci m 20 per cent 
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Micro-organisms may gam entrance to the subphrenic spaces m a number 
of different nays The infection ma> extend mtrapcntoneally, extrapen- 
toiieally, or through rascular channels from a neighboring or from a distant 
focus as follows 

(i) Olniousl} the simplest mode of infection is the local invasion or 
the subphrenic spaces by micro-organisms from lesions m the immediate 

\ icinity 

(^ 2 ) Peritoneal exudate from distant portions of the peritoneal ca\ity 
(right ihac fossa and pelvis) ma> dram into the subphrenic area With the 
patient in the supine position the two lowest portions of the peritoneal cavity 
are the cul-de-sac of Douglas and the posterior portion of the subphrenic 
space, the general abdominal cavity being divided into these two areas by 
the ventral curvature of the lumbar spine As suggested by EisendratlP" 
and Xather^’ the infection may extend from the right iliac fossa through 
the gutter between the ascending colon and the lateral parietal peiitoneum to 
the region of the right kidnc} and thus gain entrance to the subphrenic space 

(3) Retroperitoneal phlegmon As a result of infection of the retro- 
peritoneal cellular tissue a phlegmon extending upward to the extrapcritoneal 
subphrenic area may occur 

(4) Retroperitoneal Ivmphangitis Infections maj extend through the 
retroperitoneal 1 } mphatics to the subphrenic spaces This mode of infection 
has been especially emphasized b} Munro 

(5) L)mphangitis of l}mph vessels accompan}mg the deep epigastric 
artery (Barnard^’) 

(6) Rupture of a liver abscess (usually following suppurative portal 
thrombophlebitis) into the subphrenic space 

Oman and Levy^*^ believe that it is possible to determine the route of 
infection from the location of the subphrenic abscess Those infections 
which occur as a direct extension are located intraperitoneally, whereas those 
which follow infections of the cellular tissues are retroperitoneal, and those 
which extend by the Emphatic system are either intraperitoneal or 
retroperitoneal 

To Martinet)' m France, and Barnard,'’ in England, belongs credit for accurately 
describing the subphrenic spaces Because so frequentlj infrahepatic and suprahepatic 
abscesses occur concomitanth , it is desirable to consider the subphrenic area as that space 
bounded above bj the diaphragm and below bv the transverse colon and transverse 
mesocolon (Fig i ) The anatomv of this area which has been described in detail in 
previous publications * “ is bncfl} as follows The area between the diaphragm 

above and the transverse colon and transverse mesocolon below is roughly divided bj the 
hver into suprahepatic and infrahepatic spaces which in turn are subdivided into right 
and left spaces The suprahepatic area is divided into right and left portions by the 
coronarv ligament, vhich is the reflection of the peritoneum from the undersurface of 
the diaphragm on to the superior surface of the liver and the falciform or suspensory 
ligament the lower free edge of which extends to the umbilicus as the round ligament 
(Fig 2) On the superior surface of the liver there are three intraperitoneal spaces and 
one extrapentoneal space, the extrapentoneal space being located, as the name implies, 
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Fig I — (a) The shaded area represents the subphrenic space bounded above by the diaphragm 
and below by the transverse colon and transverse mesocolon (b) Subphrenic space, shown in (a), 
IS subdivided by the liver into suprahepatic and infrahepatic portions (c) Diagrammatic drawing 
showing the location of the various subphrenic spaces (a') Right posterior superior space 
located above the liver and behind the right lateral ligament which is the right prolongation of 
the coronary ligament (b') The right anterior superior space located above the liver and 
anterior to the right lateral ligament (c ) The left superior space located between the liver 
and the left hemidiaphragm On the left, because the left lateral ligament courses posteriorly, 
there is only one space in contrast to the two spaces on the right (d') The left posterior inferior 
space or lesser sac located below the liver and behind the gastrohepatic omentum and stomach 
(e') The left anterior inferior space located below the liver on the left side and anterior to the 
stomach (f') The right inferior space located to the right of the round ligament and the ligament 
of the ductus venosus 



Fig 2 — Diagrammatic drawing illustrating the most frequent locations for sub 

phrenic abscesses vie in the right posterior superior and right inferior spaces 

(Kej to figure — (i) Visible abscess areas (a) Abscesses invading peritoneal cavity 

(3) Invisible abscess areas ) (a) Right inferior abscess is shown through the liver 

Right postenor superior abscess is shown as abscess invading the peritoneal cavity 
above the liver and behind the right lateral ligament (b) Liver viewed from below 
showing right inferior space abscess and abscess from right posterior supmior space 
invading the peritoneal cavitj (c) Liver viewed from in front showing laght interior 
space abscess below liver and the right posterior superior abscess above the liver ano 
behind the right lateral ligament (d) Liver viewed from behind, showing wpica 
location of right posterior superior space with abscess above the liver ana behin 

the right lateral ligament 
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extraperitoneally within the confines of the coronary ligament On the right side the 
right lateral ligament, which is the right prolongation of the coronary ligament, divides 
the area into two spaces, a large anterior one and a relatively small posterior one, being, 
respectively, the right anterior superior and the right posterior superior spaces The 
left lateral ligament coursing along the posterior border of the left lobe of the liver 
separates the superior surface from the inferior surface of the liver In the left supra- 
hepatic area there is only one space, the left superior In the infrahepatic area there 
are three intraperitoneal spaces which are divided into right and left portions by 
the round ligament and the ligament of the ductus venosus To the right of 
these structures is large space known as the right inferior space To the left are two 
spaces separated from each other by the stomach and the gastrohepatic omentum, the 
anterior one being the left anterior inferior space and the posterior one being the left 
posterior inferior space or lesser peritoneal sac The space most frequently involved in 
subphrenic infections is the right posterior superior space, probably because the most 
frequent cause of subphrenic infection is suppurative appendicitis The right posterior 
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LOCALIZATION OF SUBPHRENIC ABSCESS 

Graph II — Graphic representation of the most frequent sites of localization of subphrenic abscesses 

in the collected and reported cases 

superior space is the earliest involved because the inflammatory exudate travels upw'ard 
from the right iliac fossa along the paracolic groove In a series of 1,517 cases collected 
from the literature in which localization of the abscesses was stated, the right posterior 
superior space W'as involved in 28 8 per cent In our own series of fifty cases this space 
w'as involved in thirty (60 per cent ) (Chart IV ) In addition to abscesses in the 
above-described subphrenic spaces, retroperitoneal abscesses may dissect upward between 
the diaphragm and diaphragmatic peritoneum and thus become retroperitoneal subphrenic 
abscesses In the collected series, abscesses in the retroperitoneal spaces (144 pei" cent) 
followed the right posterior superior space infections in frequency, whereas in our series 
the right inferior space w'as involved in 135 per cent of the cases (Graph II ) In four 
(8 per cent ) of our fifty cases, abscesses were found in both the right posterior superior 
and the right inferior spaces Similar association of infection of these two spaces has 
been observed by Nather and Ochsner,^® Strauss,"'^ and Milloy “ Intraperitoneal sub- 
phrenic abscesses occur more frequently than the extraperitoneal In EIsberg’s“ series 
of seventj -three cases the lesion w'as extraperitoneal m 27 per cent , intraperitoneal in 
48 per cent , and doubtful in 25 per cent of the cases 
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The clinical pictiiie in subphienic abscess in gcneial is one of conlinuecl 
infection If a patient nho has had an antecedent suppinatnc intiapentoneal 
piocess fails to nnpiove as he iioimally should and in whom no othei focus 
can be denionstiated to account foi the septic manifestations, one must con- 
sidei subphienic infection as a possible cause until pioved othei wise Only 
by keeping the condition m mind and looking foi othei diagnostic evidences 
of this suppuiative piocess ubich is located in such an inaccessible portion 
of the peiitoneal cavity can an eaily diagnosis be made Undoubtedly the 
inaccessibility of the subphienic legion is icsponsiblc foi the delay in diag- 
nosis in many cases The fact that subphienic infections may exist for long 
peiiods of time and pioduce few oi no cbaiactei istic manifestations and not 
be lecognized is exemplified bv the following Russel-’ icpoits thiee cases 
of subphienic abscess in which diagnoses weie made se\cn months aftei 
perfoiation of a peptic ulcei, one >cai aftci pneumonia, and seven }cais 
aftei an emp}a2ma I^ckwood-* repoils a case in wbiih the diagnosis Avas 
not made until tw'enty months aftei the ougmal opciation, and Giove-’’’ 
leports two cases m which the diagnoses weic made one and a half }ears and 
three and a quaiter ycais, lespectiicly, after the ougmal intiapentoneal 
suppuration Barnard'’ and Whipple’” suggest that the onset of sunptoms 
in cases of subphienic abscess is usualh one of thiec t}pcs as follow'S 

(1) Sudden abrupt onset with s}mptoms simulating an acute mtra- 
abdominal suppuration These aic usually cases m wduch the causative 
agent, such as perfoiated peptic ulcer, peifoiatcd appendicitis, etc , lesults 
in massive contamination of the peiitoneal cant} Thiiti-four and thiec- 
tenths per cent of Whipple’s’® and 626 per cent of Beinaid’s 9 cases wcic 
of this type 

(2) Insidious onset usually following an obscuie intia-abdominal lesion 
These cases aie fiequently not suspected and, thciefoie, not diagnosed In 
406 per cent of Whipple’s’® cases the onset was of this type 

(3) Following lajiaiolomy foi an intiapentoneal suppuiative piocess, at 
ivhich time tlie subphienic space w'as uninvolved, the septic manifestations 
continue and the patient does not impioie Foity-seven and three-tenths 
pel cent of Barnaid’s'’ cases were of the last tw'o t3'pes and 25 per cent of 
Whipple’s’® cases w^ere of the thud type 

In our experience most cases have follow'ed a knowm intiapentoneal sup- 
puration Of the fifty cases heiein leported, the onset w^as sudden m eight 
(16 per cent), insidious in seven (14 pei cent), wdieieas m thnty-fivc 
(70 per cent ) cases systemic manifestations continued follownng diainage of 
the original suppuiative piocess In this last gioup, even though the ougmal 
suppurative lesion had been treated coirectly, systemic manifestations of 
infection persisted Pyiexia and leucocytosis continued, and the patients 
exhibited other signs of continued infection In addition to these s)stemic 
signs theie may or may not be localizing manifestations Occasionally theie 
will be a sense of pressuie in the uppei abdomen 01 loin, and difficulty in 
breathing, especially on deep inspiiation, may be complained of In those 

969 



OCHSNER AND GRAVES 


individuals with an infection of the right posterior superioi space, the pain, 
when piesent, is referred to the lumbar legion, wheieas in those cases with 
right antenoi superior space or right inferior sj^ace infections the pain is 
referred to the right costal margin Limitation of respiratory movements on 
the affected side occurs relatively early The diaphragm is elevated and its 
excursion diminished Of greatest diagnostic importance is persistent, local- 
ized tenderness over the involved portion If the abscess is in the right 
posterior superior space, there is persistent, localized tenderness over the 
right twelfth rih, which may he the only sign The tenderness is localized 
along the costal margin, on their respective sides, in right anterior superior 
space, right inferior space, left superior space, and left anterior inferior 
space abscesses If the tenderness persists together with continued systemic 
manifestations of unabating infection, one is justified in diagnosing a sub- 
phrenic infection of the paiticular space involved, and if, under conservative 
therapy, the symptoms and signs do not subside, an exploration of the space 
IS justified In right anterior superioi space, right posterior superior space, 
and left superior space abscesses the liver is displaced downward and can be 
felt extending for varying distances below the costal margin The aiea of 
liver dulness is definitely increased 

The rontgenological findings are of diagnostic importance Elevation and 
immobility of the diaphragm have been especially emphasized bj’’ Lewald,^"^ 
Pancoast,^® Grangei,-® O’Biien,®*^ Schwartz,®^ and McNamee ® In our series 
rontgenograms were obtained in forty In thirty-three (8o per cent ) there 
was an elevation of the diaphragm Pancoast-® and Granger®® stress the fact 
that even though rontgenological findings are of utmost importance as 
regards diagnosis of subphrenic infection, it is impoitant and essential to 
correlate these findings with the clinical data in order that the correct diag- 
nosis might be made Rontgenograms should be made with the jDatient in the 
upright position and, as suggested by Granger,®® preferably at a distance of 
SIX feet Two views, an anterior posterior and a lateral one, should always 
be obtained Granger®® differentiates between subphrenic abscesses result- 
ing from perforation of a liver abscess and those in which infection occurs as 
a result of a suppurative process within the peritoneal cavity as follows 
Rontgenograms of suhphrenic abscesses following rupture of a liver abscess 
show obliteration of the cardiophrenic angle in the postero-anterior view 
and obliteration of the anterior costophrenic angle in lateral view, whereas 
rontgenograms of subphrenic abscesses following intraperitoneal infections 
show obliteration of the costophrenic (instead of the cardiophrenic) angle 
in the anteroposterior view, and an obliteration of the posterior (instead of 
the anterior) costophrenic angle in the lateral view This is possibly due 
to the fact that the most fiequentl}^ involved space following an intra- 
abdominal suppurative process is the right posterior superior one As the 
presence of gas in subphrenic abscesses represents a late finding, its absence 
does not in any vay eliminate a diagnosis of subdiaphragmatic suppuration 
Unfortunately, in text-books and many other publications the importance of 
rontgenological demonstration of gas with the production of a typical fluid 
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le^el has been emphasized When gas is piesent, it is, of coiiise, of diag- 
nostic importance, hut as iii the majont} of cases gas is not jiresent and in 
practically all represents a late finding, its absence is of little significance 
According to Elsbeig-’ and Bciinan,'’' onl) is pcr cent of siibphicnic 
abscesses contain gas Gas is more apt to be dcmonstiated in those cases in 
\ihicli the antecedent lesion \\ab a peifoiatcd peptic ulcer or peifoiation of 
some other portion of the gastro-intestinal tiact Its presence may be 
accounted for in this naj or nia\ result fiom the pioduction of gas b} 
gas-producing inicro-organisins In those cases in nhich gas is present in 
the abscess Whipple,’*" Sommer,*'’ and Meller'*' achocate taking lontgeno- 
grams in various positions in order to show the extent of and moie ac- 
curate!} localize the abscess B} so doing Sauer*' was able to diagnose three 
separate abscess caiities in a patient of his 

The attempted aspiration of pus from a subphienic abscess is to be con- 
demned, because of the danger of contaminating imiinoKed portions of the 
pleural or peritoneal caMtics Barnaicr' lejiorted a case in which, follow- 
ing the transpleural aspiration of a subphrcnic abscess, the patient collapsed 
and died three hours later At autopsy one and a half pints of ]nis were 
found to ha\e leaked into the pleural cacit} and this nndonbtcdl} was the 
cause of the patients death The following are o])]>osed to aspnation of 
these abscesses Whipple,’’* Ochsner, ‘ Graf,**’ Gro\e,*’ Schwartz.*’ 

and Doherty and Rowlands^® E\en those surgeons who achocate asj)iration 
of the subphrenic area in order to attempt to dctciminc the piesence of pus 
emphasize that such a procedure should be done directh bcfoie operation so 
that if pus IS found, immediate incision and drainage might be instituted 
We are con\inced from our own persona! experience and also based u])on 
sound surgical principles that if aspiration of the subphrenic space is to be 
attempted it should be made in such a wac that unnnoKcd portions of the 
pleura and peritoneum are not tracersed with the asjnratmg needle dins 
can be accomplished, especially in infections of the right posterior supeiior 
space, by introducing the needle below the twelfth rib and extending upward 
and fon\ard It is important when this is done to have the sjringe attached 
to the needle and to maintain aspiration during the intioduction of the 
needle Onl} in this way can one be relatuely certain of not tiacersing an 
encapsulated suppuratne process and penetrating beyond it Occasionally 
such will occur even though one aspirates during the introduction of the 
needle due to the plugging of the needle with thick exudate We. how'ever. 
believe it is distinctly safer and, therefore, much better to exploie the sub- 
phrenic space under local analgesia as only in this way can one be certain that 
contamination of one of the serous cavities does not occui 

Intrathoracic inflammatory processes are the most frequent complica- 
tions of subphrenic abscess and wdien present usually mask the clinical pic- 
ture The incidence of intrathoracic complications vanes according to dif- 
ferent authors and undoubtedly varies with the length of time which elapses 
bet^^een the development of the subphrenic infection and the institution of 
therapy The majority of clinicians are of the opinion that subphienic 
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infections are fieqneiitly complicated by extension to the thoiax Accoid- 
to Clute 3 » and Beye,^^ the thoiacic nnolvement usudlly consists of an 
irntative pleuiitis which lesnlts m a seuous effusion We cannot agiec 
with Beye^^ that one of the eaihest findings in subphicnic abscess is pleuial 
eftusion 01 with Clute^'^ that “it is almost ah\ays tiue that a simple scions 
pleurisy will be present m the chest when there is pus just beneath the 
diaphragm’- Conveiscl}, ne believe that extension of the infection to the 
thoiax usually is the lesult of a late diagnosis of the subphicnic infection 
which has existed long enough foi the micio-oigamsms and toxins to have 
passed thiough the diaphi agmatic l>mi)hatics into the pleuial cavity We 
aie convinced that if an eaily diagnosis of subphienic abscess is made and 
the collect theiapy instituted the incidence of intiathoracic complications 
can be mateiially i educed We agice with Dcxtci that “obviously it is 
highly desiiable to diam the abscess befoie the stiucturcs aboie the dia- 
phi agm aie mvohed’’ That subiihienic abscesses can be diagnosed before 
intiathoiacic complications occui is shown by the fact that in the peisonally 
treated cases none of these complications occui led Of thnty-one cases of 
subphrenic infection lejioited by Bc}c,^^ thoiacic complications occui led m 
twenty-thiee (714 pei cent) Beyes'^ statistics suggest, howeici, that 
the diagnoses in his cases w'cic made lelatncly late because of the twent}- 
thiee cases wnth thoiacic complications, fifteen (62 5 pei cent ) had a gioss 
perfoiation of the diaphiagm In Lockwood’s-’ eighty -two cases of siib- 
phrenic abscess opciated upon at The Ma}0 Clinic intiathoiacic complica- 
tions occuried in jo 7 pei cent In addition to simple seious eftusion wdiich 
may be of little 01 no consequence as legaids the subsequent clinical com sc, 
but wdiich may be of gieat impoitancc as rcgaids the difficulty in diagnosing 
the condition, theie may be othci intiathoiacic complications such as 
bronchopleuial fistula, lung abscess, and pneumonitis (Chait V Giaph 
III ) The manner m wdnch pneumonitis and infections of the pulmonaiy 
paienchyina might occui without involvement of the pleuia is suggested by 
Menville’s'^^ and SchlangeTs’- obseivations IMenville was able to demon- 
stiate in both animals and humans that following the intiapeiitoncal injec- 
tion of thoiium dioxide, extension to the bionchial and letiosteinal l3nnph- 
nodes occui led Schlangei'’- found that lontgenogiams taken follownng 

the filling of a subphrenic abscess cavity wnth hpiodol show’ed lymphatic 
channels extending retropei itoneally and 1 etrojdeni ally to the hiliim of 
the lung 


The prognosis in subphienic abscess is dependent upon a number of 
factors, chief among wdnch are the length of time elapsed fiom the begin- 
ning of the infection to the institution of theiapy, the piesencc of com- 
pications, and the treatment instituted Evciything else being equal the 
earlier the recognition of a subphienic abscess and the eailiei coiiect diain- 
age is instituted, the better is the piognosis As a lesiilt of delayed diagnosis 
to patient may die of sepsis The impo.tance of Ihmac.c complications as 
regards prognosis is exemplified by the following statistics Of the thuly- 
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one deaths in Lockwood’s-^ senes, thirteen (41 9 per cent ) had intrathoracic 
complications The mortality rate in Beye’s^^ cases with thoracic complica- 
tions was 43 5 per cent , whereas the mortality rate in the cases with no 
complicating thoracic lesion was 25 per cent Of the seven cases ivliich 
developed empysema in Gatewood’s^^ senes, five died In our own senes 
the mortality rate in those cases with thoracic complications was 52 per 
cent , whereas in those with no thoracic complications the mortalit}'- rate 
was 18 per cent The mortality rates in the Chanty Hospital series and in 
the private cases in our series were approximately equal, 32 2 per cent in 
the former and 31 5 per cent m the latter The race and sex rvere of no 
prognostic importance, the mortality rates being equal in the white and 
colored races and in both sexes The mortality rate was highest in the 
fourth decade (437 per cent) and lowest in the second decade (10 per 
cent ) (Graph IV Chart I ) 



PLEURISY PERFOR- EMPYEMA BRONCHO- PERI- PERFORA- PERFORA- 

ATION PLEURAL CARDITIS TION INTO TION TO 

FISTULAE INTESTINE OUTSIDE 


COMPLICATION INCIDENCE 

Graph III — Complications and incidence m oider of their frequency in the collected cases 

of subphrenic abscess 

Whereas non-operative conservative treatment is indicated in cases of 
subphremc infections which have not progiessed to suppuration, the treat- 
ment of a subphremc suppuiative process is incision and drainage Of 
1,072 reported cases of subphremc abscess in which non-operative treatment 
was used, the mortality rate was 91 i per cent as contrasted with the mor- 
tality rate of 33 6 per cent 111 1,693 cases in which drainage was instituted 
All the cases in our senes were operated upon with a general mortality rate 
of 32 per cent (Chart VI Graph V ) 

The prognosis m subphrenic abscess depends not only upon the institu- 
tion of drainage but also 143011 the type of drainage employed If in draining 
the abscess a contamination of an uninvolved serous cavity occurs, obvi- 
ously the prognosis is much worse both as regards life and subsequent mor- 
bidity than it would be if such a contamination did not occur In the col- 
lected senes of 1S9 cases of subphrenic abscess drained wuthout contamina- 
tion of the pleural or the peritoneal cavities, the mortality rate was 21 per 
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cent Avheieas of 305 cases chained tianspleuiall) 39 Pet cent died, and of 
’chained tianspentoneally 35 5 pcr cent died In 0111 own senes the 
mortality lates follonim? extrapci itoneal, tiansplcnial, and tianspeiitoncal 
drainages weie 136 per cent , 50 per cent , and 41 6 pei cent . lespectively 

(Chait VI Giaph AO 111 

Tj eatincnt treatment of subphienic abscess is entnely snigical and 

as 111 most pyogenic suppurative piocesses the tieatment consists of incision 
and drainage It must, ho^^e^el, be emphasi/ed that the majoiity of sub- 
phrenic infections do not piogiess to suppuiation and that in those cases 
m which a subphrenic infection is diagnosed hefoie suppuiation has occuried, 
conseivative treatment should be instituted and continued until cithei sup- 
puration has occurred 01 spontaneous resolution has taken place This can 
usually be easily determined b> the clinical course The necessity foi siiigi- 
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MORTALITY RATE PERCENTAGE BY DECADES 

Graph IV — The mortilitj ntc iicrccntints 1)\ (iLCiilts in iht cT^ts 
of subjihrcnic nbsccsses rtporlcd in the prestnl connminic ilion 


cal drainage in cases of subphrenic suppuration is em])has]/,ecl by the moi- 
tality statistics quoted above As alieacly mentioned, the meie chainage of 
a subphrenic suppurative piocess, howecer, is not sufficient in older to tieat 
the patient properly Here, as elsewhere, it is of utmost nnpoitance to 
avoid unnecessary contamination of uninvolved areas Of especial iinpoi- 
tance is the avoidance of contamination of an uninvolved seious cavity as 
It is a well-known fact that the flooding of a vngm scions cavity with toxic 
material, because of the marked absorbability of serous membranes is apt to 
produce systemic symptoms and even death of the individual Eveiything 
else being equal, it is iinpeiative, therefore, to dram a subphienic siippuiative 
process in such a way that uninvolved portions of either the pleuial or 
peritoneal cavity are not contaminated This fact should be emphasized 
because even at the present time this surgical piinciple has been inoie or 
less disregarded in the treatment of these suppuiative processes BainarcP 
m 1908, considered that of thirty-six deaths from subphrenic abscess le- 
ported by him twenty-four were avoidable In regard to this he states ‘Tn 
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shoit half the avoidable deaths may be attributable to the fact that the 
condition was not lecogin/ed at all, the othci half to the absence of exact 
and detailed Knowledge of the locali/.ition and ehaiaetei of subphienic ab- 
scesses on the pait of the suigeons when they neie planning oi executing 
then opciations” The high mortality late following opciations of sub- 
phienic abscess is still undoubtcdl} due to the conditions which weie sug- 
gested by Bainaid,'' in 1908 Because supiahepatic abscesses, e\cn though 
they aie located wnthm the abdomen, aie coveicd by the thoracic cage and 
because the most diiect loute to these abscesses is through the thoiacic cage, 
tiaiisthoracic diainage has been considcied the method of choice by most 
suigeons The method employed m draining a subphienic abscess, of course, 
depends largely upon the location of the abscess E^erythlng else being 
equal, drainage by the most direct loutc wuthout contamination of a serous 
cavity ivill give the best lesults The operations foi subphienic abscess may 



TOTAL NO TOTAL TOTAL NUMBER TRANSPLEURAL TRANSPERITONEALLY OPERATED 

CASES NOT OPERATED OPERATED APROACH OPERATED RETROPERITONEALLY 
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MORTALITY RATE PERCENTAGES 

Graph V — Gnpliic representation of results obtained in collected and reported cases of sub 
phrenic abscess, both operatnd> and non opejatiich At the riglit the results obtained bi tile \arious 
methods of approach in the collected and herein reported ciscs are prapliicalh compared 

be divided into two large groups, te, tiansthoiacic and tiansabdominal 
These, in turn, may be divided into transcious and extraserous approaches 
A transthoracic extraserous approach is accomplished either by incising below’’ 
the reflection of the pleura or by mobilization of the costophrenic angle of 
the pleura upward The transabdominal extiaseious appioach is accom- 
plished by incising over the abscess m extrapeiitoneal abscesses or by 
mobilizing the parietal peritoneum from the undei surface of the diaphragm 
until the abscess cavity is reached 111 suprahepatic infections Similarly, 
mtrapeiitoneal abscesses m which adhesions are present between the paiietal 
peritoneum and abscess cavity can be drained to all intents and purposes 
extraserously, because if the incision is made through the area of adhesions 
no contamination of the uninvolved peritoneum wnll occur 

The tianspleural method of drainage is too frequently employed In 
the transpleural drainage an attempt is made to prevent contamination of 
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the pleural cavity by suturing the costal and diaphragmatic layers of pleura 
together, a jirocedure which was first suggested by Trendelenburg, m 1883 
That this procedure does not always protect the virgin pleural cavity against 
invasion is exemplified by Gatewood’s'*'* and our own statistics In the only 
two of our cases (Cases XI and XX) m which suture of the costal and 
phrenic layers of the pleura were recorded at the time of operation, a fatal 
empycema resulted The results obtained in the collected senes of subphrenic 
abscesses and m our own series demonstrate the danger of transpleural 
drainage Of 305 collected cases drained transpleurally, 39 o per cent died 
Sixteen of oui own cases were drained transpleurally with a mortality rate 
of 50 per cent (Chart VI ) Of the sixteen drained transpleurally, the 
free pleural cavity was opened seven times with a fatal outcome in six 
(85 per cent ) Of the nine m which the free pleural cavity was recorded 
as not being opened, only two (22 per cent ) terminated fatally Boeckel,'*'’ 
in 1S89, suggested that transthoracic drainage could be safely performed 111 
cases of subphrenic abscess without danger of injury to the pleura, because 
as a result of elevation of the diaphragm the costophrenic angle would be 
elevated above the line of incision This conception is shared by many sur- 
geons today and is undoubtedly one of the reasons why the transpleural 
operation is considered a safe one However, Melnikoff'*'* has shown by 
his anatomical investigations that because of the fixation of the costophrenic 
reflection of the pleura to the ribs it is impossible for this portion of the 
pleura to become elevated, even though the elevation of the diaphragm may 
be extreme One is not justified in assuming, therefore, that the danger 
of injuring the pleura is slight as a result of transthoracic drainage in 
those cases in which there is an elevation of the diaphragm Melnikoff'*® 
is of the opinion that in many of the cases m which it is thought that 
obliteration of the costophrenic angle has occurred as a result of adhesions 
the incision is actually made below the reflection of the pleura and, therefore, 
injury and contamination of the pleural cavity do not occur Transthoracic 
extrapleural drainage may be accomplished, as suggested by Panjskv*® by 
mobilization of the costophrenic angle upward This procedure has been suc- 
cessfully employed by Melnikoff,^** Whipple,*** and Elkin Brown® ob- 
jects to this method, however, because he has found it difficult to mobilize 
the pleura due to its firm adherence to the diaphragm and chest-wall as a 
result of inflammatory reaction 

Similarly, transperitoneal drainage that permits contamination of unin- 
volved portions of the peritoneum is objectionable Obviously, no such drain- 
age should be attempted as illustrated by the reported statistics and also our 
own In 307 collected cases in which transperitoneal drainage was used, 
but in many of which an uninvolved portion of peritoneal cavity was prob- 
ably not traversed because of limiting adhesions, the combined mortality 
rate was 35 5 per cent In our own cases twelve were drained transperi- 
toneally with a mortality rate of 41 6 per cent Of the eight which were 
drained through limiting adhesions and, therefore, without contaminating 
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uninvolved pentoneum, only one (125 pei cent) died MI the remaining 
four drained across uninvolved pentoneum died (100 per cent ) (Cliart 

VII Graph V ) , 1 , f 

Ideally, therefore, drainage of subphiemc aliscesses should consist or 

adequate evacuation of the abscess m such a way that contamination of the 
pleural and peritoneal cavities does not occur We believe that this can be 
accomplished best by some type of extiapeiitoneal diainage, approaching 
the abscess cavity either from behind oi fiom the fiont, accoiding to the 
location of the abscess In those cases m which the abscess is located m the 
right posteiior supenor space, A\hich is the most frequent site involved both 
in the collected senes (29 per cent ) and in our own senes (60 per cent ) 
the “retroperitoneal operation” offers an ideal method of approach It has 
the advantage that abscesses in the right jiosteiior supenor space and the 
frequently associated abscess 111 the right mfenoi space may be drained 
simultaneously through the same incision It also has the distinct advantage 
that neither uninvolved portions of the pleuial nor the peritoneal cavities 
are traversed or contaminated by the procedine The technic of the “retio- 
peritoneal opeiation” is as follows Under paiavertcbial block analgesia and 
with the patient l3ung on the unaffected side on either a kidney lest or 
sandbag placed in the lumbar region so that a scoliosis of the lower dorsal 
and lumbar spine is produced, an incision is made over and paiallel to the 
twelfth rib (Fig 3) The eiitiie twelfth iib is resected subpciiosteally, 
care being taken not to injuie the pleura wdnch may be immediately beneath 
the rib (Fig 4 ) The erector spinae mass of muscles is letracted medially 
and a transverse incision is made at right angles to the spine across the bed 
of the resected nb at the level of the spinous piocess of the hist lumbai 
vertebra (Fig 5 ) It is extiemely important that this incision through 
the bed of the rib be made transversely at this level and not paiallel to the 
nb, because only m this way can one be suie that the costophrenic angle 
of the pleura wull not be injuied Melnikoft'*" has shown that m 92 pei cent 
of the cadavers examined by him the costojihi enic angle of the pleura on 
the right side eithei completely covered 01 touched the tw^elfth 11b some- 
where in its course In 62 per cent of his observations the jileuia extended 
below the right twelfth 11b He fuithei show^ed, how^evei, that even though 
the relation of the costophrenic angle to the tw^elfth nb may vaiy con- 
siderably in different individuals, in no instance does the costophiemc angle 
extend as far caudally as the level of the spinous process of the fiist lumbar 
vertebra Therefore, a transverse incision at the level of the spinous piocess 
of the first lumbar vertebra will invariably miss the pleiiia (Fig 6 ) This 
incision passes thiough the bed of the twelfth 11b and the attachment of 
the diaphragm, which in some instances is quite a definite stiuctme, whereas 
m others it is represented only by a few frayed muscle fibies After the 
diaphragm has been incised, the renal fascia is encountered (Fig 7 ) This 
IS continuous above and anteriorly with the posterior pa.ietal pentoneum 
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Fig 3 — Diagrammatic drawing showing skin incision made 
over and parallel to the twelfth rib and trans\erse incision through 
the lumbar fascia and diaphragm at the le\el of the first lumbar 
spinous process 



Fig 4 — Subperiosteal resection of the twelfth rib throughout its entire length 
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The kidney is displaced downwaid by means of the index finger and the 
infrahepatic space is palpated If the S}nnptoms and signs indicate and if 
at the time of operation an induiation is found m the infrahepatic space, 
aspiration should be done in ordei to determine whether a suppurative 
process is present or not In those cases in which a right posteiior superior 
space abscess is suspected, tbe peritoneum on the undersurface of the dia- 
phragm can be readily separated from the diaphragm by means of the finger 
(Fig 8 ) This separation is readily executed m cadavers and m normal 
subjects and especially easity in patients with a subphrenic abscess The 
inflammatory oedema which is mvariabl}'^ piesent greatty facilitates mobiliza- 


spinae\fVEy< 

m'Liscl0v Ax I ^ 
‘ \ E \ 'A 


Latissimiis dorsi 
muscle 


Diaphragxhp^ 
Perirenal fat 



Tig 7 — Dniving illustrating the operative wound following the transverse incision 
through the diaphragm at the level of the spinous process of the twelfth lumbar vertebra, 
exposing the perirenal fascia and the liver 

tion of the diaphragmatic peritoneum from the undersurface of the dia- 
phragm This separation may be carried upward as far as the dome of the 
liver and should be extended until tbe abscess is reached By means of the 
mobilizing finger the abscess cavity is opened by plunging the finger through 
the abscess vail vhich is adheient to the mobilized paiietal peritoneum 
Large, soft, fenestrated rubber tubes are introduced into tbe abscess cavity 
and brought out through the v ound Through this incision adequate evacua- 
tion of abscesses located in the right posterior superior, right extraperitoneal, 
the right inferior, and e^en occasionally right anterior supeiior spaces may 
be accomplished vithout traAcrsing or contaminating either the pleural or 
peritoneal caMties The advantage of the retroperitoneal operation is eveni- 
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peritoneum Similarly as in the retroperitoneal operation the parietal peri- 
toneum IS separated from the undersurface of the diaphragm by means of 
the index finger (Fig 9 ) The peritoneum is mobilized upward until the 
abscess cavity is reached The cavity is opened extraperitoneally through 
the abscess wall which is intimately adherent to the mobilized parietal peri- 
toneum Soft rubber drainage tubes or sheets of rubber tissue are intro- 
duced into the abscess cavity and brought out through the wound In the 
present series there were three cases so treated, all of which recovered 

Suimumy — (i) An analysis of 3,322 cases of subphrenic abscess col- 
lected from the literature and a presentation of fifty additional cases is made 

(2) The incidence of subphrenic infections is relatively high, but as 



MORTALITY RATE PERCENTAGES 
IN RETROPERITONEAL OPERATIONS 

Graph VI — Graphic representation of results ob 
tamed by retroperitoneal operation in the collected 
senes in the cases contained in the present report 
and in personally operated cases 

most of these infections subside spontaneously and do not progress to sup- 
puration, the incidence of subphrenic abscesses is much lower 

(3) The incidence of subphrenic abscesses in males is higher than in 
females, a ratio of three to one There is no racial predisposition Seventy 
per cent of the cases in the present report were in the second to the fourth 
decades, inclusive 

(4) Subphrenic abscesses usually follow an intrapentoneal suppurative 
process The most frequent antecedent conditions are perforated appendicitis 
and perforated lesions of the stomach and duodenum In the collected and 
personally reported cases, appendicitis and perforated lesions of the stomach 
and duodenum were the originating focus m 59 per cent and 54 per cent 
of cases, respectively 

(5) The most frequent site of localization m subphrenic abscesses is the 
right posterior superior space, which was involved in 28 8 per cent of the 
collected series and 60 per cent of the cases 111 the present report 

(6) Diagnosis of subphrenic abscess is apt to be delayed because of tlic 
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inaccessible position of the abscess Signs of pe.sisteiit infection together 
"alized tenderness over the twelfth i.b oi along the costal margin 
surest subdiaphragniatic infection Diaplii agiiiatic elevation and niiniohih- 
7ation are of diagnostic importance 

(7) Subphrenic infections should he treated consei vatively. because only 

approximately 30 pet cent pi ogress to suppuration 

(8) Subphrenic abscesses should be diained suigicdlly In the collected 



Fig 9 — Illustration showing the method of draining extrapentoneallj an abscess in the 
right anterior superior space As shown m (a) an incision is made below and paralleling 
the right costal margin, passing through the flat abdominal muscles and the transversalis 
fascia By means of the finger the parietal peritoneum is peeled from the undersurface of 
the diaphragm until the abscess cavity is reached The abscess is then drained extrapentoneallj 
without contaminating either the pleural or the peritoneal cavitj 


cases treated non-operatively there was a mortality rate of 91 i pei cent 
In the collected cases treated by drainage the mortality rate was 33 6 per 
cent The mortality rate m the present senes was 32 per cent 

(9) The mortality rate m the collected cases drained transpleiii ally was 
390 per cent, as contrasted with a mortality rate of 21 i pei cent m those 
cases drained without contaminating the pleura or peritoneum The mor- 
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tality late following tianspleural drainage in the piesent senes was 50 
jier cent 

(10) Of the cases chained tianspentoneally the inoi tality lates m tlic 
collected and piesent senes weie 355 pci cent and 416 pei cent, 
1 cspectn el} 

(11) The mortality lates in cases chained ictropentoneally in the col- 
lected and present senes weie 21 per cent and 136 pei cent, respectively 

(12) In order to decrease the mortality in cases of subphienic abscess, 
it is necessary that contamination of unmvolved poitions of the pleura and 
peritoneum be avoided during drainage of the abscess This can be accom- 
plished best by draining the abscess extraperitoneally 

(13) The technic of the retroperitoneal operation is described and its 
value exemplified by the low mortality late obtained following its use in 
thirty-one personally operated cases (9 7 per cent ) 

We are grateful to those surgeons of the staffs of both the Charity Hospital and 
Touro Infirmari for some of the cases included in this report 

The authors are indebted to Dr Raj' Zeck for his preparation of a personally operated 
case and the privilege of including one of his cases in the present report 
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Discussion — Dr Howard Lilienthal (New York City) said there is one verj 
important method of making a diagnosis of subphrenic abscess that has not been men- 
tioned He referred to the production of pneumoperitoneum, followed by X-ray examina- 
tion with the patient m the erect position and also lying on the well, or supposedly well 
side One gets an almost certain diagnosis not only of the abscess but of adhesions of the 
liver to the diaphragm It is something that ought not to be omitted m suspected sub- 
phrenic abscess 

Concerning a point of technic in the operation, Dr Charles A Elsberg devised a 
posture very much like the knee-chest position, with a nice big pillow to compress the 
abdomen We make an incision upon the ninth or tenth nb subperiosteally, very care- 
fully, and push the pleura away Remember the pleura is stripped easily posteriorly but 
it is difficult to push the pleura away anteriorly Seldom one enters the thorax If the 
pleura is accidentally violated, the tendency is for the air to remain away from the apex 
Through a large incision exposure is good The diaphragm is clearly visible and one 
can put' a needle m and make an exact exploration The abscess then can be freely 
opened You can put your finger in or your whole hand and find secondary abscesses if 
these are present He had opened liver abscesses also m this way The reason why we 
go into the ninth or the tenth nb region is because 'm the usual subphrenic abscess the 
diaphragm is pushed far up, as you can see by the X-ray, in the presence of pneumo- 
peritoneum The incision must not be made too low His preference is for the ninth rib 

Dr Arthur Dean Blvan (Chicago, 111 ) suggested that instead of resecting the 
twelfth nb, the incision be made and then the two gloved hands introduced and the 
structures stretched widely apart, and the neck of the twelfth nb either fractured or 
pulled loose from the ligaments which attach the twelfth nb to the transverse process 
He had used that technic for a number of years It is a very simple matter After the 
transverse incision is made the two hands are introduced and then with some power the 
neck is either fractured or torn loose from the transverse process 

Dr Alton Ochsner (New Orleans, La ) said he had attempted on the cadaver to 
mobilize the pleura from the diaphragm as one mobilizes the peritoneum from the under 
surface of the diaphragm It is quite evident, however, that at least m the cadaver the 
pleura is more intimately adherent than is the peritoneum to the diaphragm Therefore, 
there is less danger, he believed, in opening an uninvolved serous cavity by the retro- 
peritoneal approach 

In their particular series of cases in the transpleural group there were two in which 
at the time of the original operation the surgeon had sutured the diaphragmatic and 
thoracic layers of pleura together In each one of these instances, even though suture 
had been done, a fatal empysema resulted That may have been poor technic and prob- 
ably was, but still he believed that a transpleural approach will not give as good results 
as will an extraserous approach The danger of opening the pleura can be obviated 
if one will use a transverse incision at the level of the spinous process of the first 
lumbar vertebra Doherty and Rowlands suggested resecting only the distal half of 
the twelfth nb He tried this in one case In this particular instance the diaphragm 
was high The abscess was high and ht could not approach it until he resected all of 
the nb 

Frequently as m a kidney approach, unless one does resect the twelfth nb, one has 
difficulty m gaming access to the upper pole of the kidney If one will strictly adhere 
to the transverse incision at the level of the spinous process of the first lumbar vertebra 
he was sure, based on Melmkoff’s and his own anatomical investigations, that there is 
no danger of opening the pleura 
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INJURY AS A CAUSATIVE FACTOR IN THE DEVELOPMENT 

OP MALIGNANT TUMORS* 

By William B Coley, M D , and Norman L Higinbotham, M D 

OF New York, N Y 

One of the most difficult questions that confront the industrial commis- 
sions today IS What part, if any, does injury play m the development of 
malignant tumors^ While numerous papers have been written on the sub- 
ject and it has formed the chief topic of discussion at national and intei- 
national congresses, no definite conclusions have been reached , at least, none 
that has been universally accepted The judges and commissioners who have 
listened to the opinions of medical experts have found it exceedingly difficult 
to balance these more or less conflicting opinions Since the adoption of the 
Workman’s Compensation Act, not only in this country but in Europe, there 
has come up for adjudication a rapidly increasing number of cases m which 
a claim for compensation has been made on the ground that a local injury was 
the exciting cause of a subsequently developing malignant tumor 

The most difficult thing m discussing any medical question, especially a 
medico-legal question, is for the physician or surgeon to preserve a judicial 
attitude and to bear in mind that the attitude of an advocate has no place in 
a scientific discussion While this is an ideal we have not yet attained, it is 
a goal toward which we should aim 

During the last twenty or more years a great change has taken place in 
the attitude of the medical profession toward the question of trauma and its 
relation to malignant tumors Many who formerly refused to admit a causal 
relationship have since become convinced by the steadily increasing evidence, 
too conclusive to admit of question Furthermore, it has been definitely 
accepted by the courts and compensation bureaus not only m the United 
States but m most other countries as well 

In France, the whole question took on importance from a medico-legal 
standpoint as early as 1897 Then the first law was passed This outlined 
certain conditions the fulfillment of which meant the establishment of a 
causal relationship between an antecedent local tiauma and a subsequently 
developing tumor In 1907, at the French Congress of Surgeons, Segond 
read his classical paper on the subject, in which he presented six conditions, 
which conditions or rules have been accepted not only by the courts and com- 
pensation bureaus of Europe but of America as well , they have been accepted 
by Ewing in his book on “Neoplastic Diseases ” 

These conditions imply the following (a) The authenticity of the trauma 
(b) Sufficient importance or severity of the trauma (c) Reasonable evidence 
of the integrity of the part prior to the injury (d) Correspondence of the 

* Read before the American Surgical Association, May 10, 1933 
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tumor to the site of the injury (e) A date of appeaiance of the tumor not 
too 1 emote from the time of the accident to be leasonably associated with it 
(f) A diagnosis established by clinical and i ontgenological evidence sup- 
ported when possible by microscopical examination 

The frequent association of trauma with malignant tumois impiessed it- 
self upon one of the writeis (W B C ) as early as 1897/ when he piesented 
a paper on the “Influence of Injury upon the Development of Sarcoma” 
before the New York Surgical Society In this paper he analyzed 170 cases 
of sarcoma personally observed, forty-six of which gave a definite history of 
antecedent local injury In 1910,- in a paper on “Injury as a Causative Factor 
m Cancer,” he discussed the question more fully At this time he reported 
970 cases of sarcoma personally observed, in which there was a history of 
antecedent local trauma m 225, or 23 per cent , and 250 cases of carcinoma, 
m which there was a history of injury 111 eighty-two cases, or 32 8 per cent 
Of the latter group, 120 were breast carcinomas, of which fifty-two, or 4233 
per cent , gave a history of single antecedent trauma A careful analysis of 
cases obseived since that date shows about the same trauma-percentage m a 
group of 360 cases of bone sarcoma personally observed fiom 1890 to 1926,® 
181, or 50 per cent , gave a definite history of antecedent local injury Since 
the publication of that paper we have observed 100 additional cases, making 
a total of 280 cases of sarcoma of the long bones associated with antecedent 
local trauma 

One of the reasons why the profession has been slow to accept the trau- 
matic theory of tumois is because of the general skepticism on the part of 
the pathologists who, unable to find what they believe to be a clear or rational 
explanation of such causal relationship, have been inclined to attribute it to 
coincidence of a pre-existing tumor We must bear in mind, however, that 
the pathologist does not come in direct contact with the patient, at least not 
in the early stages of tumor development He has no first-hand information 
on which to base his opinion On the other hand, the surgeon makes a physical 
examination He learns on questioning the patient that the latter sustained 
an injury to a hitherto normal part, and that this exact part m the course of a 
few weeks or months has become the site of a malignant tumor He cannot 
help but be impressed with the importance of the alleged injury and its pos- 
sible relationship to the later-developing tumor 

In our opinion, the part that trauma plays in the etiology of malignant 
tumors IS closely associated with the widei problem of the etiology of malig- 
nant tumors in general We know that while a vast amount of study and 
research work has been done in an attempt to discovei the cause of cancer, it 
still remains an unsolved problem While the majorit}^ of pathologists at the 
present time undoubtedly believe cancer to be due to intrinsic causes (cellular 
theor}'), a considerable, and, we believe, increasing number, including surgeons 
who have had a large clinical experience with cancer 111 man, believe it is due 
to some extrinsic agent or microbic cause (parasitic theory) 

In view of the increasing number of individuals who attribute their con- 
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dition malignant tumor, to an antecedent local injur}', it becomes more and 
more urgent for us to tr} to find out just what, if any, causal relationshiji 
floe« exi-^t betueen the alleged trauma and the tumor We cannot wait until 
the general problem of the etiolog} ol cancer has been finally and convincingly 

■settled 

Eiiologx of Malignant Tumors — At present the profession at large, cs- 
peciall) those engaged in cancer research, are dn ided into two mam groups 
The first and larger group maintains that malignant tumors are due primarily 
to some intrinsic cause, such as a congenital rest, or causes associated with the 
but little understood processes of cell development and cell restraint Take, 
for example a fracture Here we find an immediate and xery great out-pour- 
mg of new cells u hich form a callus or splint about the broken ends of the 
bone, and this callus quickly undergoes ossification with complete restoration 
of function Why does this rapid multiplication of cells cease at the precise 
moment w hen no more are needed for the process of repair ^ We do not know, 
but we assume that there is some law' called gi O’wth-restraint, w^hich causes 
the process of proliferation to cease as soon as the damage has been repaired 
ApparentI} Nature has some law's that govern the life and the death of cells 
New cells are constantly being formed to take the place of old cells that have 
died or have been damaged by trauma, and w'hen the damage has been re- 
paired, the production of new' cells ceases In the case of a malignant tumor, 
howeier, the law of grozuth-restraint no longer functions The multiplication 
of cells continues indefinitely, the new cells draw'ing their nutriment from the 
normal neighboring cells, thus w'eakemng the individual until he finally dies 
of exhaustion or metastases 

In our opinion, there never has been any satisfactory explanation of the 
breaking down of the law' of groiath-restraint, nor of the difference m be- 
haiior of cells and tissues undergoing repair and those in the early stages of 
malignancy 

If we accept the theor} of the intrinsic origin of cancer, the best explana- 
tion of the causal relationship of trauma is found in Ew'ing’s book on “Neo- 
plastic Diseases, ' third edition, p ii6 He states 

‘Important effects of trauma here are (i) Solution of continmtj, minute and 
gross, (2) separation of cell groups and tissue masses, as of skin, glands, bone, (3) 
necrosis of tissue, (4) confined hemorrhage requiring absorption or encapsulation, (5) 
accelerated regeneratne processes with hyperemia, and new growth of specific cells 
blood-eessels, and supporting tissue, (6) cicatrization 

“Some of these conditions are well-known elements entering into the causation of 
tumors, and the failure of attempts to produce tumors b.v experimental trauma in guen 

cases does not reduce their importance when associated with other necessar\ predisnosin" 
factors ” - 1 o 

The second and smaller group belietes that all malignant tumors are of 
parasitic origin due to some unknown intracellular microorganism If w'e 
accept the parasitic origin of cancer, the explanation of trauma as a causatne 
tactor IS simple, rational and logical the trauma furnishes a fatorable sod for 
the growth of the organism W'e ha^e merely to assume that an extrinsic 
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microorganism or infectious virus has m some way, through the circulation, 
gamed access to the cell where it acts as an irritant, causing rapid proliferation 
and multiplication of the cells All the new cells contain a similar microorgan- 
ism This process continues indefinitely until a malignant tumor is formed 
The latter increases in size and finally causes the death of the individual 
On this assumption we can explain the development of metastatic tumois 
in other parts of the body the tumor progresses in size , new blood-vessels 
and blood spaces are formed into which the tumor-cells frequently gam 
access and are carried to distant parts of the body, thus forming the nucleus 
of a metastatic tumor That this latter tumor has the same histological fea- 
tures as the primary tumor is explained on the ground that the organism is 
an intracellular organism, and both the cell and the organism are transpoited 
through the circulation, thus producing a new tumor of the same type of cell 
as the original 

Theory Held by Dt Wilhain B Coley — This theory, already described 
m detail m a paper read before the American College of Surgeons, m 1924, 
IS briefly as follows That there exists an unknown microorganism or sev- 
eral strains of this microorganism which is widely distributed throughout the 
world so that practically everybody is exposed to it, and yet it requires a 
favorable soil for its development into a malignant tumor I do not think 
the question of “favorable soil” has ever received due recognition in discus- 
sions on the etiology of cancer In a paper (“Some Thoughts on Cancer 
Control,” American Journal of Cancer, February, 1928), I gave a more de- 
tailed account of this theory and cited the evidence in favor of it 

I suggested in 1924 that a similar explanation might be applied to the 
causation and development of malignant tumors This would explain why 
everybody does not contract the disease — only those whose local resistance 
has been broken down by one of many factors, e g , local trauma or chronic 
irritation or some change m the chemistry of the body fluids possibly due to 
changes m diet or water 

Another condition that furnishes a close analogy is osteomyelitis About 
one-third of the cases of acute osteomyelitis give a history of antecedent local 
trauma Furthermore, it has been possible to produce the same result ex- 
perimentally by injecting a rabbit with cultures of staphylococcus aineus, no 
harm results , and yet if following the injection the rabbit receives a sharp 
blow on the tibia or some other bone, osteomyelitis quickly develops 

We may assume that malignant tumors in man are due to a microorganism 
that IS latent m the circulation and which gives rise to symptoms of malignancy 
only after the normal resistance of the cells is broken down, in some instances 
by local trauma The microorganism thus finds a suitable soil in the damaged 
cell, forming a symbiosis with the cell and causing a proliferation and multi- 
plication resulting m a malignant tumor 

One of the strongest arguments in favor of the parasitic theory is the m- 
hibitive and even curative action of the streptococcus of erysipelas upon 
various types of malignant tumors As early as 1893, one of the writers 
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(W B C ) stated he could find no rational explanation of this action except 
on the assumption that malignant tumors themselves are caused by some type 
of microorganism 

Recently Bouveret/ of Lyon, France, published an important monograph on the 
“Pathogenesis of Cancer,” m which he strongly maintains that cancer is an infectious 
disease due to some form of microorganism, probably to some strain of streptococcus of 
erysipelas He bases his argument chiefly upon the inhibitive and curative effect of 
erysipelas upon malignant tumors, and believes that this action can be explained in no 
other way 

Another strong advocate of the parasitic theor}' is Gregoraci, of Naples ® He 
believes that the body-cells and tissues of every individual have either an inherited or an 
acquired defense against bacterial infection He states that while microorganisms may 
occasionally cause an acute infectious process accompanied by febrile reaction, they more 
often in an ultramicroscopic state install themselves in the intimate texture of the 
tissues or cells and await a suitable sod for further development Having found a 
permanent habitat, either isolated or in association with other organisms, they proceed 
to draw their nourishment from the body cells 

A critical study of the whole question of trauma and tumors has recently been made 
by Dr Leila Charlton Knox,** of St Luke’s Hospital, New York Knox’s main argument 
against accepting a single local trauma as a causative agent in cancer is based upon the 
fact that m a large amount of experimental work by Lubarsch,'' Ribbert® and others. 
It was found impossible to produce a cancer by any form of local trauma 

The large number of clinical observations covering a period of nearly one hundred 
years which, in our opinion, furnish convincing evidence -of a causal relationship between 
injury and malignant tumors, Knox brushes aside as of little or no value She gives 
the impression of being m accord with Askanazy,® who stated that the literature dealing 
with the subject was only a “collection of anecdotes” We doubt very much if the 
majority of students of this question will agree that the clinical observations made by 
the leading surgeons and pathologists of the world, beginning with Virchow in his 
classical book entitled Dw Kiankhajtcn Gcschzvulsfc (1863), and including a long line 
of distinguished pathologists and clinicians can be completely ignored or justly classed 
as “anecdotes ” 

According to Knox, Segond“ discussed the statistical collections of case reports 
of tumors of alleged traumatic origin, and doubted that they have any value, quoting 
Auguste Comte to the effect that they represent only “empiricism under a mathematical 
disguise, for the most extensive statistics when they are derived from a variety of 
sources often have less value than fifteen minutes of good observation ” 

Quoting further from Knox “Ribbert,® who thought that all the statistical collec- 
tions were without value, stated that well-studied single cases of this type might be 
more convincing than any heretofore published statistics ” 

With this Statement of Ribbert we are m complete accoid The present 
papei is not a statistical collection of case reports gleaned from many hos- 
pitals, each one with its own system of history taking, but is a critical study 
of a laige group of cases personally obseived 

As we have frequently pointed out, the question is one m which the 
pathologist IS less able to give a careful, judicial opinion than is the clinical 
suigeon, for the leason that he is always dealing with second-hand or hear-say 
evidence which m the court of law is regarded as of little or no value 
hereas the surgeon who sees the condition in the early stages and obtains a 
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first-hand account of the injur}'-, if he is a practitioner of large experience 
and has a knowledge of human nature, is able to judge the credibility of the 
patient and to weigh the importance of the evidence Scientific medicine has 
not infrequently made grave mistakes in ignoring the oft-repeated stories 
and beliefs of laymen simply because no satisfactory scientific explanation 
could be found for them No better example of this can be found than in 
the discovery of the origin of tuberculosis For hundreds of years the laity 
held a firm belief that tuberculosis was a contagious or infectious disease, but 
this the leading medical authorities denied They based their opinion on 
innumerable statistics, chief of which were those of the Bromptom Home for 
Tuberculous patients showing that in thirty- five years not a single nurse oi 
doctor had contracted the disease In the following year Koch discovered the 
tubercle bacillus 

JVa) Inpiiies — Manj' writers who refuse to accept a causal relationship 
between injury and tumors base their contention on the almost complete ab- 
sence of malignant tumors following war injuries Shortly after the World 
Wai, Dr John B Walker (a Colonel in the American Army) sent us notes 
on fift}'-six cases of sarcoma that were associated with recent fractures or 
gunshot wounds These were as follows 

39 cases of sarcoma of the femur and tibia treated bj' amputation , 23 dead 
5 cases of sarcoma of the humerus treated by amputation , 2 dead 
2 cases of sarcoma of the radius and ulna treated by amputation , i dead 

In a study of mateiial from the Sanitary Reports of the Prussian Army 
from 1899 to 190/) Lowenstem^^ found 241 cases of cancer, of these, thirty- 
nine. or 16 5 per cent , were post-traumatic In view of the legulai physical 
examinations made m these cases, exact data as to the time and locality of the 
injury were available 

Lowenstein, whose evidence Knox regaids as more reliable than that of 
Lowenthal, in his monograph on “Accident and Cancel,” reported 271 criti- 
cally chosen cases, of which 12 1 proved to be sarcoma 

Another aigument frequently advanced by opponents of the tiaiunatic 
fJieoiy IS, that the numbei of cases of local trauma occurring in the daily 
routine of life is very large, while the numbei of cases of malignant tumor 
associated with antecedent local trauma is very small The statistics of acci- 
dent wards of large hospitals showing thousands of injury cases with but few 
if any tumor cases, are cited 

This whole aigument when propeily analyzed loses most if not all of its 
force To begin with, no one believes that trauma alone can produce a 
malignant tumor Hence the large numbei of injury cases with but few 
malignant tumois To produce a tumor, other factors are required, eg, ^ 
predisposition on the pait of the individual, inherited or acquired, resulting 
in tissues or cells of too low-resisting power to withstand the invasion of 
the microbic cause of cancel In some individuals this resisting power is so 
low that no external cause is required for the development of the cancer, ni 
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others, the natural resistance must first be lowered b)^ some external force, 
such as local ti'auma or chronic niitatron, before the disease can gam a foot- 
hold Hence we should expect malignant tumois to develop not after all 
injuries but only when there is a co-existence of all the factors mentioned, 
which would account foi the very small numbci of cases associated with an- 
tecedent local trauma In poliomyelitis we find a dose analogy Here there 
is undoubtedly a miciobic agent or virus, widely distributed, to which a great 
many are exposed, and yet, even m an epidemic, a comparatively few contract 
the disease The explanation is, that nearly all adults and the great majority 
of children have a high degree of resistance or immunity to the organism 
This lesistance is either inherited, or acquired by having had an attack of the 
disease so light that it was nevei recognized 

As a matter of fact, we believe that the actual number of cases of malig- 
nant tumors 111 which there was some form of antecedent local trauma is 
considerably gieatei than the apparent number based on a study of hospital 
histones 

Two years ago, one of the wiiteis was called upon m a single month to 
testify as expert in twm cases of sarcoma that had recently been under his 
care at the Memorial Hospital or the Hospital for the Ruptured and Crippled 
In one case no mention was made of antecedent local trauma, and m the 
other the house surgeon had stated that there was no history of trauma In 
the latter case, the man had been thrown off a high ice wagon, striking his 
pectoral region upon a cobblestone pavement, a few weeks later a lapidly 
glowing saicoma developed at the exact site of the injury In the former 
case, the patient had slipped wdiile carrying a ladder under his arm, forcing 
the ladder against the soft tissues of his axilla and causing a bruise, shortly 
aftei wards, a highly malignant tumor developed, at the exact site of the injury 
Fortunately, the winter had a complete personal history m these cases, 
with accurate description of the nature of the injury and the dates A claim 
was brought against the insurance companies m both cases and full compensa- 
tion was allowed 

If the eirors m these histones had not been discovered, some later in- 
vestigator of the question of trauma and cancer would have recorded both 
as cases without antecedent mjuiy If such events occur m hospitals in 
which a special effort has long been made to obtain exact information as to 
presence or absence of tiauma in every malignant tumor, it is easy to believe 
that an even larger percentage of errors occur m the larger general hospitals 
Again, many pathologists base their opposition to a causal relationship be- 
tween antecedent local trauma and the development of malignant tumors on 
the ground that so-called scientific or laboratory evidence of the integrity of 
the part at the time of the injuiy is lacking Strictly, this would call for 
excision of tissue at the site and time of the trauma, for microscopical ex- 
amination, which IS manifestly impossible On the other hand, the rules or 
conditions laid down by Segond call for no such laboratory proof but are 
satisfied nith clinical and, when possible, rontgenological proof 
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To cite a personal observation A man was struck a severe blow on the occipital 
region bj a heav} wooden packing case, producing a tj'pical hematoma two and one-half 
inches m diameter over the occiput Under two weeks’ local treatment this diminished 
to about one-half its original size, it then began to increase An operation was per- 
formed three w'eeks after the injurv for a supposed hematoma but instead there was 
found an osteogenic sarcoma w'hich had completelj destroyed both tables of the skull 
over an area two inches ni diameter evfendiiig to the dura The diagnosis was con- 
firmed by Doctor Ewing Under irradiation and Coley’s toxins, the disease apparently 
disappeared At the end of seven and one half years, however, the patient is Ining 
with severe pain from radium osteitis, but no evidence of recurrence In this case there 
can be no reasonable doubt that the trauma was a causative factor in the development 
of the sarcoma To suppose a pre-existing tumor without any physical signs or symp- 
toms in such a location calls for a stretching of credulity beyond the ordinary limits 

In another case, a woman, w'hile walking along the street, wms struck a severe blow' 
on the breast by a batted ball, causing a distinct bruise, ecchymosis, and severe pain No 
tumor or swelling had been noticed in this region prior to the injury, and none W'as 
noticed immediately thereafter How'ever, tw'O months later she developed a hard, 
rapidly growing lump at the exact site of the injurj' This was pronounced malignant 
A radical amputation was performed but the patient died a few months later In tins 
case, to assume the presence of a pre-existing, unrecognized carcinoma at the exact site 
of the injury, in our opinion, again calls for an unreasonable amount of credulity 

If such cases of clear-cut histor)' of antecedent local trauma were rare or 
isolated the assumption of a pre-existing tumor might be warranted, but 
when we find the number increasing in direct pioportion to the care with 
which the clinical histones are taken then we must look for some more rational 
or more probable explanation 

Wamwright,“ of Scranton, Pa , in his paper on “Single Trauma, Carcinoma and 
Workmen’s Compensation,” maintains that “If we will admit that the relationship has 
been a true one, even in one case, we must consequently admit that it may likewise be 
a possibility in any other case in which this relationship comes up for serious con- 
sideration ” 

According to Samuel Johnson, “Experience becomes the great test of truth 
and IS perpetually contradicting the theories of men ” 

While Knox is but little impressed by Lowenthal’s paper on “The Trau- 
matic Origin of Tumors,” the latter after nearly forty years still remains 
one of the most exhaustive clinical studies of the subject that has ever been 
made It is based on a careful anatysis of 800 collected cases reported since 
1870, with references to 360 cases of malignant disease of undoubted trau- 
matic origin reported prior to 1863 and cited in Virchow’s “Pathologic 
Tumors ” The latter, however, are not included in the statistical presentation 
of the 800 cases It is interesting to note that there were 137 cases of trau- 
matic carcinoma of the female breast Of the 316 cases of sarcoma reported, 
167 were sarcomas of bone 

The time that elapsed between the trauma and the development of the 
tumor IS stated in 190 cases, as follows one month or less, 135 cases, one 
month to one j'ear, thirty-three cases , upwards of one year, twenty-two cases 
The longest interim stated was forty-nine years In a few cases from fifteen 

* Shortlj after this was written, cMdence of a local recurrence appeared and devel- 
oped rapidl> causing death in September, 1933, eight jears after the treatment was begun 
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to thirt} -four years elapsed before the tumor was noticed Lowenthal gives a 
brief history of all these 800 cases 

Cai cinonm -ANMt a causal relationship between a single trauma and 
sarcoma had been more or less generally accepted, the English courts up to 
1912 declined to accept any such causal relationship in cases of carcinoma 
The first report of a legally established case of traumatic carcinoma of the 
breast ^\e owe to W Sampson Handley, Hunterian Professor of the Royal 
College of Surgeons, London, who has long been regarded as the leading 
authority on cancer of the breast in Great Britain 

According to Handley, this patient, a woman, was referred to him on March 26, 
1912 She stated that on November 3. 191L she had fallen over a beam, striking on 
the left elbow and the left breast The arm had to be kept m a sling for three weeks 
About Januarj i, 1912, she first noticed a discharge from the left nipple, and shortly 
afteniards a small lump i\as seen in the left breast, which proved to be a large, 
malignant, rapidly growing duct carcinoma 

The case uas tried and “the jury found for the plaintiff and awarded 200 pounds 
damages " 

Janet Lane-Cla} pon, one of the foremost English authorities on cancer of the 
breast, vho was selected by the British Ministrj'- of Health to help compile the “Public 
Health and Medical Subjects” in 1924 and 1926, took charge of the investigation of 
cancer of the breast She analj'zed the histones of 508 cases of cancer of the breast 
selected from the leading hospital in London In this number she found a definite his- 
tor\ of antecedent local injury in 136 cases, or 26 77 per cent 

She dnides the entire series into tw'o groups, c <7, Gionp A, m which there was a 
definite historj of trauma followed bj bruising, and Gioup B, in which there w'as a 
definite historj of trauma without bruising, at least no statement of evidence of bruising 
was made in the historj 

Group A contains forty-one cases These she compares w'lth a group of controls 
or 1,526 non-cancerous breast cases w'hich show'ed onlj" thirteen cases in which there 
was a histori of bruise wnth cancer, the difference being 523 to 59 per cent In Lane- 
Claipon’s opinion the results of this study w'ould lead one to believe that there w'as 
a definite association betw'een injury and the subsequent development of cancer of the 
breast 

Gioup B, containing nineti-five cases, was compared with 1,526 controls or non- 
cancerous breast cases in which onh eighteen gave a history of previous injury A 
comparison of the tw o groups show s 62 6 per cent of the positive cancer cases with a 
historj of injurN and 3 57 per cent of the controls 

In a studj of one hundred consecutive cases of carcinoma of the breast observed at 

the Presbitenan Hospital, McWilliams’" found a history of antecedent local trauma in 
44 per cent 

Our own personal series of 205 cases of carcinoma of the breast show'^s 
“^ei enty cases in which there w^as a definite history of local trauma or in wdiich 
tie conditions laid downi by Segond were practically fulfilled, seventy-one 
cases in which it was definitely stated that there had been no antecedent 
uijuri , and sixty-four cases m wdiich no notation was made as to the presence 
or absence of trauma Considering only the sevent}”- cases m wdiich there 
a definite history of trauma and assuming that the sixt}-four cases in 
' uci no statement was made w^ere not associated with injury, we have 34 i 
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per cent of the entire senes in which there was a histor}^ of antecedent local 
trauma 

The role played by trauma m the development of metastases in latent carcinoma has 
been discussed by Firket of the Universitj' of Liege, who reports an unusual case, one 
of the fev on record, that illustrates this point His patient, a woman aged forty-five 
A ears, had a carcinoma of the rectum for which he performed a radical Kraske operation 
m the spring of 1912 The patient made a complete recovery and remained in good 
health without any symptoms of disease in any other part of the body until May, 1916, 
when she let fall on her foot a heavv earthen bowl While there was no open wound, 
a verj definite, painful contusion developed almost immediately afterwards The severe 
pain never subsided, and two months later, a definitely outlined, hard, non-fluctuating 
tumor could be made out Ronfgcu-i ay diagnosis — Tubercular osteitis The tumor 
increased in size rapidly and became ulcerated Three months after the accident the 
foot had grown to an enormous size and was very painful An amputation was per- 
formed, and on microscopical examination the tumor proved to be a cylindrical-cell 
carcinoma, the same type as the carcinoma of the rectum 

The histor)' m this case is so precise that it would seem impossible to explain 
awaj" the causative influence of the trauma on the supposition that there was a pre- 
existing tumor at the site of the injury This adds one more to the rapidlv increasing 
list of cases which, following the suggestion of the English surgeons, may be classed as 
acute tiaumatic malignancy 

The foregoing case closely resembles one reported by one of us (W B C ) in 1912, 
except for the important fact that in our case there was no long “period of latency” 
between the development of the primary tumor and the metastatic tumor, as a matter 
of fact, the latter was discovered before the primary tumor had been recognized by am 
one The patient, a boy aged six years, was admitted to the Hospital for Ruptured and 
Crippled on Februarv 20, 1910, as an ordinary case of left inguinal hernia Operation 
disclosed an uncomplicated left inguinal hernia which was closed by the Bassini method 
The wound healed by primary union and the patient was discharged at the end of three 
weeks Seven weeks later he was readmitted with a large swelling in the inguinal 
region directly under the hernial incision, extending from the anterior superior spine to 
the upper scrotum, not involving the testicle The swelling was entirely painless It 
was first noticed the week previously by the family physician who had been called in 
for what was supposed to be an ulcerated tooth, and who, on learning that the patient 
had been operated upon for a hernia, of his own accord examined the scar and found 
the swelling described 

On readmission examination showed a fusiform, sausage-shaped swelling, beneath 
the skin, extending the entire length of the hernial incision The first impression was 
that we were dealing with some inflammatorj exudate, but there was no fluctuation nor 
tenderness on pressure, no pain, and no temperature The skin was normal in appear- 
ance In consistence the swelling was firm but not hard, and from the clinical features, 
particular!} from the “feel” of it, a diagnosis of sarcoma was made by one of us 
(W B C ) 

On further questioning it was learned that the patient had had two teeth extracted 
the week preMouslj" because of ulceration No one had suggested that the condition 
of the mouth might be due to a neoplasm and not inflammation On carefully examining 
the jaw It seemed to me (W B C ) quite evident that w'e w'ere dealing wuth a malignant, 
not an inflammatorv , condition, and that in all probabilitj this malignant tumor of the 
jaw antedated the tumor of the groin and had probablj been present at the time of the 
operation although not sufficienth advanced to give rise to anj symptoms Sections 
from the tumor of the jaw and from the groin were examined bj Doctor Ewing, "ho 
pronounced both to be round-cell sarcoma The tumor proved to be a highly malignant 
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one After a %ery brief course of toxin treatment, or two weeks after his entry, the 
patient uas removed from the hospital because of famil> troubles Even in this short 
time the disease had advanced with great rapidity, especiall} the tumor of the jaw, which 
had evtended up m the orbit almost completely closing the eye At the same time the 
glands of the groin and iliac fossa had become involved The patient died three months 
from the time the jaw tumor was discovered 

While this IS apparently an unique case little if any reference to it has been made 
in anj of the literature on the subject The most rational explanation of this case is 
that some of the cells of the unrecognized tumor of the jaw, carrying wnth them in their 
nuclei the unknowm microbic agent, entered the circulation, but caused no metastases 
until the local resisting pow'er of the normal body cells w'as lowered by the trauma of 
the hernia operation a few' w'eeks before As a result of this trauma, the exudate and 
the slight hiemorrhage associated w'lth the operation, furnished just the soil suitable 
lor the development of the organism, hence the rapid development of the metastatic 
tumors 



tic I Carcinoma of tissues over sternum developing two weeks after 
severe blow (See Case I ) 

ihe following case we believe represents the most convincing example ot 
acute tjauinatic malignancy in carcinoma that has ever been reported 

Casf I A K, male, aged fiftv-nine vears, who, vv'hile performing his duties as a 

vvatcinian on November 6, 1931, fell downstairs, receiving a severe blow over the upper 

part o his sternum from a metal clock that he was carrjing About two weeks later 

'R 1) a small purplish area appeared m the upper portion of the sternum at the 

\Mt site of the injurv This soon began to increase m size and became protuberant 

to latter part of December, 1931, the patient was admitted 

tmi O'^Pital An aspiration needle was introduced into the tumor several 

VLtorr^'i abscess On Januarj 13, 1932, the patient was 

rcierrcd to Dr W ilham B Colcv 

ov r <1 ' cratmnalwn at this time showed a mass the size of half an orange situated 
upper portion ot the sternum, extending above the sternum, and infringing on 
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the neck o\er the thyroid gland It was about three and one-half inches in diameter, 
and elevated two inches above the normal surface of the sternum It was purphsh-red 
in color There were several areas slightly ulcerated and discharging at the site of the 
previous aspirations The tumor was firm in consistence over the larger portion— in 
fact, it was markedly indurated and characteristic of a carcinoma rather than a sarcoma 
It was ulcerated over the most protuberant portion, and softer, almost semi-fluctuatmg 
over some areas There were a number of outlying glands along the cervical region, 
and marked enlargement of the glands m the left axilla Some of the latter had 
reached the size of an English walnut, were hard, and typically carcinomatous in char- 
acter 

The patient was admitted to the Memorial Hospital January 15, 1932, where an 
aspiration biopsy was performed, and the clinical diagnosis of carcinoma was confirmed 
microscopically by Doctor Stewart The condition was so far advanced that it was 
regarded as hopeless by all who saw the patient Rontgen therap}" had no effect m 
checking the progress of the disease Pulmonary metastasis developed in a few weeks 
and the patient died on February 18, 1932 The entire duration of the disease from the 
time of the injury until death w'as only a little over three months 

In this case it was difficult to reach any other conclusion than that the single local 
trauma was the exciting cause of the disease * 

In another case, a man while working in a machine shop was struck over the 
malar bone by a piece of metal A swelling appeared almost immediately, this ne\er 
subsided but increased rapidly in size At the time of the patient's admission to the 
Memorial Hospital, it had reached the size of a goose egg While it appeared more like 
an inflammatory condition, operation by one of us (W B C ) revealed a malignant tumor 
This diagnosis was confirmed bj Doctor Ewing The tumor, which had been removed 
as completely as possible, recurred promptly, and the patient died within three months 
These two cases, m our opinion, furnish convincing evidence of the occurrence of 
acute tiaumatic mahgnaucy m carcinoma as well as in sarcoma 

The following case is another interesting and convincing example of acute 
ti aumatic malignancy I am indebted to Dr William L Watson for the history 

Case II — D B , female, aged twenty-one months, on February 21, 1933, while 
playing on the floor, crawled under the gas range She had difficulty m getting out, and 
becoming frightened, struck the top of her head against the range The mother noticed 
a small abrasion on the scalp, but no bleeding On the following day while bathing the 
child she found a small lump at the side of the injur}"^ Five days later, no improve- 
ment being noticeable, she took the child to Dr J Edgar, of Jersey City He regarded 
the lesion as a hematoma and prescribed local applications and gentle massage He 
examined the patient again one week later, when the hematoma showed some evidence 
of softening, but did not advise any treatment April 6, or forty-three days after the 
injurj’-, the mother again consulted the doctor, calling his attention to the change in 
color of the swelling (it had become dark purplish) and to apparent increase m size 
He, m consultation wuth another phj'sician, then made a diagnosis of sarcoma, and 
referred the patient to the Memorial Hospital April ii, 1933, where she was placed on 
the service of Doctor Watson 

Examination on admission showed a firm, pale, purplish tumor mass measuring 
6 bj’ bj 2^^ centimeters, situated m the vortex of the scalp, and involving the skin 
Numerous firm, hard subcutaneous nodules ranging in size from 2j4 to 3 centimeters 
were scattered throughout the occipital scalp and neck 

Piovisioual diagnosis (Dr F Stewart ) Endothelioma of scalp with metastases to 
both sides of the neck 

Trcatviciit Low'-ioltage X-rajs 

At the trial the Insurance Companj made no attempt to denj a causal relationsinp, 
and the referee awarded full compensation 
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B> April 26 the primarr tumor had apparently disappeared and the metastatic 
masses had practicall} ranished A roentgenogram taken at this time showed no definite 
ciidence of hone invohcment An aspiration biops> ^\as performed, and the following 
microscopical diagnosis made unclassified round-cell malignant tumor, possibly en- 
dothelial nneloma 

111 the foregonig case we believe it would be difficult if not impossible to 
apply Knox's method of reasoning, i e , that there must have been a pre- 
existing tumor at the site of the trauma Here w^e have a young child with 
ter)' httle hair on her head, who w'as bathed daily by her mother The latter 
is positive that there w'as no lump or sw’-elling of any kind prior to the injury 
The small lump or hematoma did not develop until the day after the injury 
and then, instead of subsiding as an ordmar}' hematoma would be expected to 
do, It slowly increased m size Forty-three days later it had reached the 
size shown in the accompanying illustration (Fig 2) and had metastasized 



2 nialignant metastasizing tumor de\e]oping a few da>s after 
local trauma Patient now has general metastases (See Case II ) 


Neither do we believe that Knox’s method of reasoning could be applied 
m our Case I, A K, which in many ways is similar to the preceding case 
Here there is ever)' reason to believe that the tissues over the upper sternum 
were normal until the time of the injur)', there w'as no evidence w'hatever of 
a pre-existing tumor The swelling did not develop until nearly two w'eeks 
after the injur)', and was then regarded as either an abscess or a hematoma 
In this case, as m the preceding, extensive metastases to the glands of the 
neck de\ eloped but in an even shorter period, je, two w'eeks after the be- 
ginning of the tumor and four w eeks after the injury 

The question why a single trauma is capable of changing a pre-existmg 
lemgn tumor of long standing into a malignant tumor, is one that has been 
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occasionally lefeired to in monographs and text-books, but we believe the 
following case is the onl}’^ one which has come before the couits foi adjudica- 
tion According to Ewing, a “pre-cancerous condition ma}' be pi ecijiitated 
into a malignant piocess by injury Examples aie wounds of a psoiiatic 
tongue by the teeth, injuries of the breast altered by chionic mastitis and 
incomjDlete suigical lemoval of indolent ulceis, mucous polyj^s, fistulous tracts, 
and benign tumors ” 

In the following case one of the writers (W B C ) testified as a medical 
expert m July, 1932 

Case III — Multiple malignant tumor apparently caused by single local trauma 
W J N, male, aged sixtj'-two jears, August 29, 1931, was injured m an auto- 
mobile accident The sedan 111 which he was riding was crashed into by a bus, the 
impact being of such force as to push the sedan forward, up a small embankment, and 
over on its side The plaintiff, who was sitting beside the driver, was thrown to the 
left, striking his leg against the gear shift and emergency brake He suffered a dis- 
location of the left shoulder, and felt sore and bruised all over, especially over a small 
tumor, about the size of a hazelnut, situated in the middle of the right leg, which had 
existed without any appreciable increase m size for fifteen or twenty years The family 
physician, Doctor Bloom, who was called in the same evening, examined the shoulder 
only, no other part of the body It was not until five or six weeks later that the plaintiff 
showed his leg to the doctor He stated that about three or tour weeks after the 

accident he noticed an area of inflammation on the right leg about a quarter or three- 
eighths of an inch away from the lump Six or possibly eight weeks after the injury 
he began to feel intense pain in the lump on his leg Three months after the accident 
the lump had grown to the size of a very large hen’s egg This same lump had been 
noticed by Doctor Bloom three or four years prior to the accident, and m the belief 
that It was a sebaceous cyst he considered the possibility of a surgical removal It was 
normal in color, of fair consistence, and freely movable under the skin It had remained 
practically stationary in size during the period of his observation, but examination five 
or SIX weeks after the accident showed it to have markedly increased m size On his 
advice, it was removed on December 15, 1931 

l\Iici oscopical Diagnosis — Mixed spindle- and giant-cell sarcoma, malignant 
After three or four weeks’ X-raj' treatment, a second operation was performed in 
Januarj, 1932, and in April, 1932, the leg was amputated about six inches above the knee 
The controversial question in this case was, whether or not the injury sustained 
b^ the plaintiff in the accident w'as the cause of the sarcoma w'hich developed on his 
leg and required its amputation The plaintiff maintained that the growth on his leg 
had been there for fifteen years, a benign, quiescent nodule, of firm consistence, movable 
under the skin, and that in all probability it would have remained as such throughout his 
lifetime but for the intervention of the accident On the other hand, the defendant 
claimed that the growth w^as at the time of the accident and always had been a neurogenic 
sarcoma, such as it w’as found to be w'hen the first operation was performed, and that 
it was not caused bj the injurj'' received in the accident 

An eminent pathologist w'ho testified as an expert in behalf of the plaintiff expressed 
the opinion that the injurj or blow received on August 29, 1931, was competent to stir up 
and make malignant the quiescent nodule on the man’s shin He stated that he had 
seen two cases of neurogenic sarcoma in which the grow'th had follow'ed immediateh 
after an injurj 

One of the present writers (Dr William B Cole\ ) also testified as an expert 111 
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behalf of the plaintiff In his opinion the blow on the leg on August 29, I93r, was a 
competent producing cause of the sarcoma or malignant condition which was found 
some three or foui months later He cited cases of neurogenic sarcoma coming under 
Ills own observation, in which a malignant tumor had developed shortly after an injury 
and at the exact site of the injury, the diagnosis being confirmed by microscopical 
examination and the fatal teimination of the disease He also cited two cases of 
quiescent pigmented moles which shortly after a local trauma became rapidly growing 
malignant melanomas 

Another eminent pathologist who testified as an expert m behalf of the defendant 
expressed the opinion that the plaintiff’s condition was the natural history of a neurogenic 
sarcoma The latter, he stated, has its own mode of growth and behaves as it does for 
causes that are inherent in the original tumor He admitted the possibility of an adequate 
trauma causing a quiescent tumor to growth more rapidly 

Excerpts from Ewing’s book on “Neoplastic Diseases’’ were read, as follows 
“Mechanical trauma is an important factor m the causation of tumors The pre- 
disposing factors take many forms , there may be a benign or a minute malignant tumor 
111 the tissue before the injury 

“Second The precancerous condition maj'’ be precipitated into a malignant process 
by injury Examples are wounds of a psoriatic tongue by the teeth, injuries of the 
breast altered by chronic mastitis, and incomplete surgical removal of indolent ulcers, 
mucous polyps, fistulous tracts and benign tumors ’’ 

The foregoing is sufficient to give the facts of the case and to show the conflicting 
opinions expressed by the experts After nearly a week of argument the case was sub- 
mitted to a jury who rendered a veidict of forty thousand dollars in favor of the 
plaintiff This amount was reduced to twenty-five thousand dollars by the court An 
appeal from this decision was made and earned befote the Appellate Division of the 
Supreme Court on April 6 , 1933 The decision was rendered July 14, 1933, affirming 
the first decision 

Inii atho? ocic 01 Int) a-ahdomuial Tuinois — AAHiile it is now veiy generally 
admitted that a single local tiauma may be an exciting factor in the develop- 
ment of a malignant tumoi at or near the external surface of the body, very 
few aie willing to admit such a causal relationship in cases of inti athoracic 01 
intia-abdominal tumor Knox,® in her review on tiauma and tumoi s, stated 
that serious injuries to the chest are so frequent and pulmonary tumors so 
rare that, statistically, a causal relationship is not even suggested ” On the 
other hand, AufiechU® regarded severe tiauma which “does not produce 
laceration of the pulmonary tissue, but only molecular disturbances of an 
unknown character,” as an important immediate cause of carcinoma of the 
lungs He cited four cases personally obseived in which the pulmonary car- 
cinoma was preceded by severe tiauma These cases were regarded as of 

^ifficient importance for Ewing to refei to them m his book on Neoplastic 
Diseases {loc cit ) 

In a^ recently lepoited case of primary caicmoma of the lung. Wells and 
annon offei what we believe to be most convincing pi oof of a causal rela- 
tionship between the caicmoma and the trauma wdnch preceded it This case 
IS biiefly as follows 

years, had always been in good health until September i, 1926 
ronto- knocked down by an automobile Severe pain in the chest followed A 

t^enogram taken on the next day showed a fracture of the left third, fourth and fifth 
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ribs in the mid-axillary line There was also distinct evidence of traumatic injiir\ 
to the lung, namely, hemoptysis and a subcutaneous emphysema extending over the 
entire body No evidence of any neoplasm in the lung was revealed by the rontgenograni 
The patient made an uneventful recovery and seemed to be in good health until the 
following August, when he complained of pain in the left side of the chest A cough 
developed, and while symptoms suggestive of pulmonary tuberculosis appeared, no tubercle 
bacilli could be found in the sputum Rontgenograms taken at this time revealed evidence 
of cancer m the left upper lobe of the lung The clinical course was steadily downward 
ending in death on August 17, 1928, or one year after the development of symptoms 
and barel} two jears after the injury to the left lung 

A post-iiio> fern eiavnuation made by Doctor Paul R Cannon revealed the presence 
of a primary carcinoma of the upper lobe of tbe left lung, with metastases to the 
mediastinal and left supraclavicular lymph-nodes, in the retroperitoneal peri-aortic 
Ij'-mph-nodes as far down as the bifurcation in tbe right suprarenal gland and both 
kidneys There was a thickening and an irregularity in the third, fourth and fifth left 
ribs m their middle thirds from the healed fractures There were no tumor nodules m 
the right lung 

Histological Examination showed the tumor to be composed of cells which generally 
appeared elongated, consisting chiefly of nucleus with little cytoplasm, thus much re- 
sembling sarcoma cells, but they tended to form alveoli, did not secrete collagen, and 
often exhibited a palisade arrangement In no place did the cells exhibit a characteristic 
epithelial structure, nor did they form tubular structures, secrete mucin, or undergo 
keratimzation In other words, the structure was that of the type of lung tumors that 
has often been described in the earlier literature as sarcoma and later as mesothelioma, 
and which has been interpreted by some as a tumor arising from the flat epithelium of 
the alveoli 

According to Wells and Cannon, this case "seems to present as nearlj completely 
satisfactory evidence as one can hope to secure of the development of a primary car- 
cinoma of the lung as a direct result of a single traumatism to the lung tissue Rontgen 
plates of the chest made immediateh after the injury show that at this time there was 
no evidence of a carcinoma of the lungs demonstrable by this means There is con- 
clusive evidence of traumatism to the lung (hemoptysis and severe subcutaneous emphy- 
sema) The interval between the time at which the traumatism was received and the 
appearance of symptoms of the cancer of the lung (eleven months) is entirelv m 
harmony with the assumption that the neoplastic growth was caused by the traumatism 
of the lung, and the duration of life after this time (twelve months) is in keeping with 
the rate of growth to be expected from a tumor reaching the observed state in the first 
eleven months after the traumatism 

“Of course, it is not possible to say that there was not already a carcinoma, too 
small to be detected in the Rontgen film, growing m the part of the lung that was trau- 
matized at the time of the injury But in view of the extreme infrequency of primar\ 
carcinoma of the lung arising in the periphery of the upper lobe, to support such an 
explanation of this particular case requires a stretching of ‘the long arm of coincidence 
to the vanishing point ” 

Personally, one of the Atriteis has obseived only one case of intiathoracic 
tumor in winch he was full} convinced that the single trauma experienced nas 
the exciting causative factoi of the development of the tumoi This case latci 
became one of the most important medico-legal cases that has ever conic 
before compensation boards m this country It was reported by Doctor Colev 
at a meeting of the New York and New England Association of Rail wav 
surgeons In certain respects it closely resembles the case reported b} WclR 
and Cannon 
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IV— L D, aged thirt3^-six, weight 200 pounds, had always been well until 
July 30, 1921, when while working, he was caught between scaffold and stone coping of 
roof receiving a severe bruise over the ninth, tenth, and eleventh ribs on left side Felt 
very sharp pain and great difficulty in breathing, which continued so that he found it 
impossible to sleep while lying down Three days after injury, physician was called who 
found swelling, ecchymosis and tenderness at site of injun He tried to do light work 
for two or three weeks, but gradually became worse and coughed up blood, so gave up 
working No X-ray taken at time of accident, but six weeks after injury, X-rays 
showed what was taken to be exudate in pleural cavity at site of injury, and diagnosis 
of traumatic pleurisy was made Patient grew rapidly worse and died, January, 1922 
Full course of disease less than five months Autopsy showed malignant tumor involv- 
ing ninth, tenth, and eleventh ribs at exact site of injury, also tumor of left lung, tumor 
of right lung and liver Microscopical examination by Doctor Ewing epidermoid car- 
cinoma 

During period of five j-^ears case came befoie four referees Attorney for plaintiff 
(widow), claimed injury was competent producing cause of death Attorney for 
defendant (Insurance Company, carrier), claimed cancer was primary m lung for con- 
siderable period before injury, and that injury had no causal relationship with tumor, 
nor did it in any way accelerate condition 

First trial Verdict in favor of defendant 

Second trial Lasted a year, due to various postponements , referee went out of 
office 

Third trial Case reheard from beginning Expert for defendant, pathologist of 
great experience, testified that histological type of tumor, epidermoid carcinoma, ruled 
out possibility of Its originating m ribs or tissues about site of injury One of writers 
(W B C), testifying as expert for plaintiff, expressed opinion that all clinical facts 
of case, pointed to tumor being primarj' at site of injury, not at root of lung, he 
believed tumor at root of lung to be metastatic from tumor at site of injury This 
clinical evidence, he believed, outweighted that based solely on the histological type of 
tumor, for the reason that tumors of the lung are recognized as extremely difficult to 
classify exactly, some pathologists calling a case epidermoid carcinoma and other 
endothelioma Verdict of third referee in favor of defendant 

Fourth trial Plea to have case reopened granted by Hon Frances Perkins, now 
U S Secretary of Labor, who had succeeded referee who made last decision Case 
again heard in fall of 1927, and in July, 1928, final verdict was rendered by Commissioner 
Perkins in favor of plaintiff, reversing the previous decisions A copj" of her decision 
may be of interest 

Because the question of fact in this case was considered to be extremely close, the 
record has been personally reviewed by four members of the Board, each reading inde- 
pendently and writing a memorandum of decision without conference with the others 

The only question involved is that of causal relation between the accidental injury and 
the death of L D 

Three members of the Board have found causal relationship to be established and 
one considers the weight of medical evidence to be against such a finding The Board, 
therefore, finds that L D sustained a crushing injury to his chest wall on July 30, 1921 , 
tiat the injury was serious is shown by the fact that he had difficulty in breathing and 
continuous pain m his chest for many weeks In September, 1921, he had a hemorrhage 
^0 spat blood and pus The pus when analyzed showed streptococcus and staphylococcus 

There can be no doubt of the inflammatory condition or that it resulted from the 
cci ent This indicates serious injury to the pleura The case was diagnosed by his 
P ysician as traumatic pleurisy He grew constantly worse, was m a hospital for sev- 
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oral months, treated for pleurisj, broncho-pneumonia with some phjsicians suspecting 
tuberculosis He had been a man m exceptionalh good health prior to the accident 
but he declined rapidh On Januara ii 1922 he died, still a puzzle to the hospital 
plnsicians An autopsa nas performed and an epidermoid carcinoma was found to ha\c 
m\ohcd the lungs, ribs, kldne^ and Iner This carcinoma is stated to be the cause 
of death 

“The contest has been as to whether there nas a causal relationship between the 
injur\ and this cancerous growth which progressed so far as to cause death The 
testimon} on this point has been difficult to follow' because obscured at times bj' an- 
tagonisms and b^ arguments and confused b^ objections, interruptions and comments 
b\ counsel for both sides to a degree at least unusual in this jurisdiction His famih 
phj'sician who treated him throughout as of the opinion that death was the result of the 
accident There is also other expert medical testimoin to this effect 

“After long and careful consideration, the Industrial Board finds that the death 
resulted naturalh and inevitablj from the accidental injury” 

In repotting this case (see 1929 Year Book, New York and New England 
Association of Railwa}' Surgeons) Doctor Coley cited two other cases in 
w Inch very similai vei diets had been rendered b}' the Supreme Court In the 
fiist, the lefeiee ruled that “compensation is payable where death occuis 
within 300 tveeks of the tune of the accident, provided the testimony shows 
it was caused by the injury, or, by reason thereof, an incipient condition W'as 
hastened to development, ending 111 the loss ” 

In the second case it w'as ruled that “claimants’” right to lecoa’^er com- 
jiensation is controlled bj' section 2 subdivision (d), of the Workman’s 
Compensation Act (Law' 1918, c 400), which is as follows 

“‘Injur\’ and ‘personal injurj’ shall mean onlj injury bj accident arising out of 
and in the course of the emplo^ment and shall not include a disease in any form, except 
where it results naturally and una^oidablj from the accident 

“It IS conceded that if there is eyidence to sustain the finding that the sarcoma 
resulted from the alleged mjurj, or if it was at the time of the accident in a quiescent 
state and the accident aggrarated it and hastened the employee’s death, then the require- 
ments of the aboae-quoted section are met and the present claimants are entitled to com- 
pensation ” 

The referee continued as follows 

“Whatever view we take of the medical opinion, they are frankly and at best but 
theories, but taking them as thev are m connection with the facts heretofore narrated 
and taking a common-sense, practical view, as courts and commissions must take of the 
ordinarv happenings of life boiled down to its last anal j sis, the medical theory is that 
there is a relationship between the receipt of injurv and orgin of sarcoma, and that the 
degree of mjun plavs no important part With this in mind we find a perfeeth 
healthv, strong man, who has never lost anv time from work or complained of anv 
illness suffers an injurv and from that time on is incapacitated, grows worse and worst, 
sarcoma develops at the point of mjurv, from which he dies The laj mind, under such 

* Smith T'j Primrose Tapestrv Co, 131 A.tl Rep 703 (285 Pa 145), decided bv 
tlic Supreme Court Pennsvlvama Januarv 4 1926 Winchester Milling Corporation 

rl al V Senemdiver cl a! 138 S E Rep 479, Supreme Court of Appeals of Virginia 
lime rfi, 1027 
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circumstances, can reach no other conclusion than that reached by the commission, viz, 
that the sarcoma was either caused by the injury or was aggravated by it 

“To this we may add that the courts have in general found no difficultv m cases 
similar to the one we aie considering here, m apphmg the ordinary rules of evidence, 
and m drawing the ordinarv conclusions of cause and effect from established facts, and 
w'e find none This, we doubt not, courts will continue to do with a full sense of 
justification and wnthout apology until the cause of cancer is definitely and scientificallv 
established ” 

In the following case of intra-abclominal sarcoma following a recent 
tiauma the evidence of a causal lelationship appeals to be convincing 

Case V — R T, male, aged thirtj-four years, had ahvays been in good health 
until July 3, 1916, wdien he fell from a building for a distance of eighteen feet striking 
on a cement floor , he landed in such a position that his upper abdomen received a sharp 
blow^ from his doubled-up elbow' Six or seven months later he complained of pain 
m the upper left abdomen at the site of the injury He consulted a number of physicians 
and surgeons wdio made various diagnosis In December, 1917, he came under the care 
of Doctor Charles H Mayo, w'ho made a clinical diagnosis of lymphosarcoma of the 
small intestine He performed an exploratory operation wdnch revealed a large, inoper- 
able tumor of the mesentery and small intestine, largely posterior to the parietal peri- 
toneum Deeming a surgical lemoval umvise. Doctor Mayo referred the patient to us 
for conservative treatment Under irradiation and toxins the tumor practically dis- 
appeared, and the disease w'as held under control for five or six years at the end of 
wdnch time metastases developed in the neck and axilla Under further treatment the 
disease w'as again controlled At the end of nine years the patient had a recurrence of 
the original tumor and died m a few' months The microscopical diagnosis in this case 
W'as lymphosarcoma Autopsy was performed, and the only tumor found m the entire 
body was at the site of the original tumor 

Tiauma and Its Relationship to Tiimois of the Testicle — Most wnteis on 
tumors of the testicle, having observed a laige number of cases m which there 
was a histoiy of antecedent local tiauma, have come to the conclusion that 
there is a causal relationship between trauma and tumor foimation Dew,^'^ 
m his book on “Malignant Disease of the Testicle,” states 

“The testicle from its exposed situation is particularly prone to traumatic insults, 
and as it is peculiarly sensitive these are often keenly remembered, yet neoplasms of the 
testicle are quite rare Still even bearing in mind the very human tendency w'hich seeks 
to attribute disease to a definite cause such as injury, all statistics go to show' that, 111 this 
organ, trauma is an important factor, and most writers on the subject emphasize its 
importance 

“In a carefully recorded series How'ard’'' found that eight cases out of twenty-seven 
gave a history of recent trauma and m another case there w'as a history of trauma some 
time before Miyata,-® out of tw'enty cases, found trauma a factor m ten Sehaguchi re- 
ported four out of thirty-tw'o to give a definite history of injury O’Crow'ley"^ reported 
SIX cases out of a series of thirteen In the present series I have found that out of the 
thirty-three of W'lnch clinical notes are available, tw'elve gave a history of more or less 
lecent trauma 

“Practically all observers give similai figures 
It IS extremelj' difficult to be sure that a definite essential connexion betw'een tumour 
formation and trauma does exist, but the figures strongly favour that belief It is well 
know’U that, experimentally, trauma has the power of exciting spontaneous growth in ova 

1009 



COLEY AND HIGINBOTHAM 


parthenogeneticallj and it maj be that investigation along these lines will provide an 
explanation 

“There is no doubt that the opinion of experienced observers may be summed up 
b\ stating that there is a definite history of trauma in anything up to 50 per cent of 
these tumours, though definite causal relationship still remains to be proved ” 

According to Ophuls, carcinoma of the testicle is the onh tjpe of carcinoma which 
IS frequenth caused b^ a single, more or less severe injury He states “This includes 
the so-called round-celled sarcoma of this organ, because careful histological examination 
reveals that most of these so-called sarcomata arise from the epithelium of the semini- 
ferous tubules, and therefore should be classified as carcinomata The frequency of their 
traumatic origin, to mv mind, has not been sufficientlj emphasized, but anyone who has 
had experience with these growths will readily confirm it from personal experience, 
and a studj of the case reports collected in literature reveals the same thing When we 
consider the constant and very active multiplication of the spermatogenous cells under 
normal conditions, we may readilj understand why a thorough, even single disturbance 
of them may lead to such disastrous consequences The mere fact that these growths are 
usuallj encountered in comparatively young individuals, in the prime of sexual activity, 
lends strong support to this theory It would appear, then, that in estimating the 

probability of a connection between trauma and the development of a true tumor, the 
collective experience so far obtained m the particular type of tumor concerned should also 
be carefullj taken into account ” 

In a monograph on “Malignancy of the Testis, with Special Reference to Un- 
descended Testis” (Minneapolis Surgical Society Prize Winning Essay for 1930), Rea“ 
reports seventy-six cases of malignant tumor of the testis In discussing etiology, Rea“ 
states “Twenty-nine of the patients (38 per cent ) gave a history of some variety of 
trauma preceding the recognition of the tumor, but the information in the records is of 
such a character as to leave much doubt as to whether the trauma had actually any sig- 
nificance in the development of the lesion or whether it served merely to call attention 
to a pre-existing tumor ” 

Kober“ found a historj of trauma in 28 per cent of 114 cases 

One of the writers (W B C ), m a study of sixty-four cases of sarcoma 
of the testis personally observed up to 1914, found a definite history of ante- 
cedent trauma in 33 per cent 

Melanotic Sai coma — While the majority of melanomas or melanotic sar- 
comas have their origin in a pigmented mole, the transformation of the latter 
into a malignant tumor is usually associated with repeated trauma or repeated 
irritation, for example, friction from clothing or from a bath-towel Many 
cases, however, give a history of a single local tiauma, such as, tying off a 
jngmented mole with a silk ligature, the use of cautery or some form of 
caustic One striking example in our experience of a melanoma developing 
from a single trauma occurred in an Army man who, in 1917, received a 
tjphoid inoculation through a small pigmented mole in the deltoid region 
This had existed since childhood Within a few weeks the mole showed 
exidence of increasing activity, it grew rapidly in size, and in spite of a 
surgical removal, the disease metastasized to the glands proving fatal in less 
than a jear 

Ncui ogcmc Saicoma — The statement has been made at medico-legal trials 
that neurogenic sarcoma is practically never associated with antecedent 
trauma This has not been borne out by our personal experience We have 
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obseived a number of cases of neurogenic sarcoma m which there was a veiy 
definite histoiy of local tiauma Foi example, a woman while travelling on 
an ocean liner was struck in the middle of the forearm by the heavy wooden 
cover of a wash bowl There was a definite bruise but no swelling at the 
time A few months later, a swelling developed at the exact site of the 
injuiy A local removal was made, followed later by an intrascapulo-thoracic 
amputation The disease metastasized to the lung, proving fatal within a 
year 

An analysis of seventy-two cases of neuiogenic sarcoma by Quick and 
Cutler^'^ shows a histoiy of trauma in fourteen, or 19 3 per cent 

Conclusions — A caieful study of our own series of cases personally ob- 
seived, we believe, warrants the following conclusions 

(1) That a single local trauma may be an impoitant factor, probably 
the detei mining factor, in the development of malignant tumors of all types 

(2) That tiauma is a causative factor in a larger pioportion of cases of 
sarcoma than carcinoma, and m a larger propoition of bone sarcomas than 
soft-part sarcomas 

(3) That the mteival of time elapsing between the injury and the appear- 
ance of the tumor is often much shorter than is recognized by most writers 
In the majority of cases the tumor develops within the first month or six 
weeks of the injury but m a considerable number of cases it may develop 
within one or two weeks The latter cases justify the classification of acute 
trauimtic mahgnaucy originally suggested by the English surgeons The 
examples herein repoited fuinish convincing evidence of the actuality of 
such a condition 

(4) While couits and compensation bureaus both m this country and 111 
Europe have veiy generally recognized single tiauma as a competent pro- 
ducing cause of all types of malignant tumors, it is only fair to the insurance 
earners that each case be studied and judged on its own merits 

(5) If the case in question fulfills all the conditions laid down by Segond 
then a causal relationship between the mjuiy and the tumor must be admitted 
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SURGICAL OPERATIONS IN ADDISON’S DISEASE 

SUCCESSFUL epididy:^iectomy and orchidectomy for tuberculosis 

By Carl H Greene, M D , WaltxMan Walters, M D , and 
Leonard G Rois-ntree, AI D 

OF Rochester, ]Mivn' 

FROM THE DHTSION5 OF MEDICINE VND SLRGEHT OF THE M\TO CLINIC 

A PATIENT With Addison’s disease requires protection from every outside 
influence which will increase the demand on his slender reserves of strength 
Undue fatigue, extremes of heat or cold, and mental or emotional strains are 
all to be avoided The increased susceptibility to infection and the frequency 
with which fatal termination of the disease are initiated by mtercurrent in- 
fections such as colds, sore throat, or influenza are well recognized It is 
not surprising therefore, as pointed out by Rowntree and Snell, m 1929, that 
these patients are extremely bad risks from the surgical point of view We 
have obsen'ed fourteen cases in which surgical procedures hai^e been at- 
tempted in patients with Addison’s disease (Table I ) In eleven of these 
cases the shock of operation precipitated an attack of acute suprarenal in- 
sufficiency with crisis and death from one to sixteen days later Six of these 
patients presented themselves to the surgeon because of tuberculosis of the 
genito-unnar}’- tract In only one was the possibility of Addison’s disease 
suspected prior to operation but m all extensive and previously unsuspected 
caseous tuberculosis of both suprarenal glands was found at necropsy Ap- 
parentiy it is of the greatest clinical importance to consider fully the possi- 
bilit}' of suprarenal tuberculosis with latent Addison’s disease as a complication 
among patients w ho present themselves for the surgical treatment of tubercu- 
losis of the genito-unnar}’- tract 

In the last two years we have had the opportunity to treat thirty-two 
patients with Addison’s disease with the cortical hormone of the suprarenal 
gland prepared by the method of Sm mgle and Pfiff ner g 7. s Xhis ex- 
perience has com meed us of the efficiency of this preparation m combating 
crises of acute suprarenal insufficiency and the effects of acute streptococcal 
sore throat m such cases Besides the treatment of the general condition, 
which resulted in improvement, several of these patients have had teeth ex- 
tracted one had a minor nasal operation and another a plastic operation on 
the eiehd while under treatment with the cortical hormone These minor 
operations caused no more discomfort or reaction than they would if the 
patients had been in normal health, a striking contrast to the severe reactions 
which usually characterize such procedures in untreated cases of Addison’s 
disease The effect of treatment in these cases justified its trial m a more 
serious surgical condition 
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Table I 

Results of Operahon 


Case 

Age 

Years 

and 

Sex 

Asthfe- 

nia 

1 Grade 

Pigmen- 

tation 

Grade 

Blood pres 
sure mm of 
Mercury 

Operation 

Comment 

Necropsy Data 

Sys- 

tolic 

1 

Dias- 

tolic 

I 

34 M 

2 


■ 

■ 

Amputation of 
right leg 

Death in three 
days 

Bilateral tuberculosis of 
suprarenal glands 

2 

46 M 

2 


108 

78 

Cholecystec- 

tomy 

Death in one 
day 

Bilateral tuberculosis of 
suprarenal glands 

3 

37 M 

I to 2 

I to 2 

130 

90 

Thyroidectomy ; 

Death in three 
days 

Atrophv of suprarenal 
glands 

4 

40 P 

0 

0 

140 

60 

Hysterectomy 

Death in three 
days 

Atrophy of suprarenal 
glands 

s 

32 M 

0 to I 

I (racial) 

lOS 

7 S 

Hsemorrhoidec- 

tomy 

Death in four 
days 

Bilateral tuberculosis of 
suprarenal glands 

6 

6 s M 

I 

I 

no 

78 

Nephrectomy 

1 

Death in one 
day 

Bilateral tuberculosis of 
suprarenal glands 

7 

1 

m 

1 to 2 

2 

1 

los 

7 S 

1 

Nephrectomy 

Death in three 
days ^ 

Bilateral tuberculosis of 
suprarenal glands 

8 

32 p 

3 

2 

7 S 

? 

Nephrectomy j 

Death in two 
days 

Bilateral tuberculosis of 
suprarenal glands 

9 

M 

I 

0 

■ 

■ 

C>stostomy 

Death in three 
days 

Bilateral tuberculosis of 
suprarenal glands 

10 

25 M 

2 

I to 2 

100 1 

80 

Orchidectomy 

Death in seven 
days 

Bilateral tuberculosis of 
suprarenal glands 

ir 

30 M 

2 to 3 

I 

106 

1 

66 

Bilateral epi- 
didymectomy 

Death in six- 
teen days 

Bilateral tuberculosis of 
suprarenal glands 

12 

S 4 P 

2 

3 

1 

80 

60 

Drainage of 
lumbar abscess 

Survived Ad- 
dison’s disease 


13 

S 2 M 

2 

2 

100 

75 

Etcision of cer- 
vical lymph- 
nodes 

Survived Ad- 
dison’s disease 


14 

S 4 F 

2 

2 

90 

70 

Tonsillectomy 

Survived Ad- 
dison’s disease 



Report of Case — A man, aged thirtj-two jears, came to The Mayo Clinic, April 
29i 1931, because of a generalized brownish pigmentation of the skin which had first 
been noted following an attack of influenza three years before Apart from the color 
of the skin he had been well and active, and had not lost weight or strength Examina- 
tion showed a diffuse brown pigmentation of the skin with intensification over the 
scrotum and perineum There were a few black freckles scattered over the face and 
neck The lips were dark, but the buccal mucosa was not pigmented The blood-pressure 
in millimetres of mercury varied from 98 to 134 systolic and from 68 to 80 diastolic 
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TREATMENT OF ADDISON’S DISEASE 


Apart from marked chronic prostatitis, the results of examination were negative No 
evidence of tuberculosis was found on general examination, bj rontgenograms of the 
thorax and suprarenal area or by search of the sputum, urine or stools A diagnosis 
of probable Addison’s disease was made on the basis of the pigmentation The patient 
was advised to conserve his strength and was placed on a Muirhead regimen bj wav of 
protection and treatment Treatment for the prostatitis was also ordered 

The patient returned to the clinic Januarv 8 1532, because of acute left epididjmitis 
which had developed two days before Apart from the epididvmitis his general con- 
dition was the same as the 5 ear before No further evidence of active tuberculosis could 
be found The acute mflammatorv' manifestations of the epididymitis at first subsided 
under conservaUve treatment, v ith rest, hot applications, and calcium gluconate, but 




Fig I — Tcberculosis (/ the epididvnis with slight involvement of the testis 

later recurred. Februarv r, acute left hvdrocele also developed In consequence of 
this it was felt that the lesion vas probablv tuberculous and that operation was indicated 
.A. pre-operative course of treatment with the suprarenal cortical hormone (Eschatin, 
Parke, Davis and Companv) was deaded on The patient was given fortj cubic centi- 
metres m divided doses intrav enousU during the tw o aav s preceding operation 

-•At operation, Februarv 9 which was done under local ansesthesia, it was found 
that the left testis was enlarged to about twice normal size, due to enlargement and 
partial destruction of the epidmvmis bv multiple tuberculous abscesses The infiamma- 
tion appeared to e>:tend into the testis and rather than take the risk of failing to remove 
all of the areas of infection well as to avoid the effect'^ of absorption from an in- 
fected area in the testis, it seemed safer to remove the testis with the epididjmis This 
was done through a scrotal incision The pathologist reported tuberculosis of the 
ep cLcymis with slight involvement of the testis fFigs i, 2 and 3 ) 

Immediatelv after the operation the patient was given twentv cubic centimetres of the 
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Fig 2 Fig 3 

Fig 2 — Tuberculojis of the ei'ididjmis with caseition (\ 60) 

Fig 3 — Fubeiculosis of the testis with caseation (\ Co) 

cortical hormone He had a comfortable night and the next da}' two injections of ten 
cubic centimetres each were given Subsequent injections were given at longer intervals, 
the total amount being no cubic centimetres As shown 111 Fig 4, the post-operative 
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course was entirel}^ uneventful The blood-pressure never fell below 90 systolic, varying 
between that and 125 with a pressure of 50 to 78 diastolic He was dismissed from 
the hospital February 24 in good condition and is now back at work * 

When the patient was first seen, a diagnosis of piobable Addison’s disease 
was made Observation over a period of nine months together with the 
demonstration at operation of active tiibeiculosis of the genito-iirmary tract, 
we believe, has now established the diagnosis of Addison’s disease beyond any 
leasonable doubt 

We have been unable to find in the literature record of a successful major 
operation on a patient with unquestioned Addison’s disease Oestreich,^ 
Baitels,^ and Heinlein- each have reported the removal at operation of a 
single caseous suprarenal gland, but in none of these cases was their clini- 
cal signs of suprarenal insufficiency and the presumption that the destruction 
of the supiaienal gland was piimarily unilateral is likely 

This case is unique in that, so far as we know, it is the first one in which 
pre-operative and post-operative treatments with the cortical hormone have 
been used to protect the patient against the shock of operation, and the only 
case of Addison’s disease, to 0111 knowledge, m which the patient survived 
such an operation 
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The patient returned to the clinic September 15, 1932, for reexamination He was 
in excellent condition, had gained m weight and the pigmentation of his skin did not 
appear as marked as on his previous visit 
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SPONTANEOUS PNEUMOTHORAX* 

By George P Muller, M D , and Prancesco Mogavero, M D 

OF Philadelphia, Pa 

Case I — A man, aged twenty-five years, by occupation a law clerk, was admitted 
January 8, 1930, to the Misericordia Hospital in the service of Dr George P Muller, 
with the diagnosis of acute mesenteric ileus or chronic appendicitis His chief complaint 
was severe upper abdominal pain The patient was awakened in the early morning with 
severe sharp stabbing pain in the epigastrium which was not referred and which doubled 
him up He had normal bowel movement, but obtained no relief from pain Shortly 
afterwards, he had a copious watery bowel movement, but still with no relief from 
pain The pain became worse and he called a physician, who gave him morphine 
hypodermically, but without relief He was nauseated but did not vomit The family 
physician stated that the abdomen was rigid and tender and from this clinical picture 
he made a diagnosis of ruptured peptic ulcer and sent him immediately to the hospital 
Physical Evamination — Blood-pressure, 130 S, 75 D Temperature, 963, pulse, 
126, and respirations, 40 The patient was suffering agonizing pain, his skin was cold 
and clammy, but he had no dyspnoea or cyanosis On examination of the chest, ex- 
pansion was free and equal , no respiratory embarrassment , tactile fremitus normal , 
percussion note resonant throughout and breath sounds vesicular Heart No murmurs 
or arrhythmia Sounds of good quality Pulse Rapid, of good volume and rhythm 
Abdominal examination was negative, except for board-like rigidity and extreme 
tenderness in epigastrium 

Pre-operative diagnosis Ruptured gastric ulcer 

Immediate operation was performed under spinal anaesthesia Spinocame, four 
cubic centimetres, was given, but the abdomen still showed board-like rigidity although 
he did not feel any pain Anaesthesia was re-enforced with ether 

On opening the peritoneum no free fluid was encountered The stomach was found 
greatly dilated, but revealed no evidence of ulcer or of perforation The entire 
abdominal cavity was explored, but no cause for his symptoms was discovered A gas- 
trotomy was performed to empty the dilated stomach of gas The gastric opening was 
then closed The caecum was located and delivered and a chronically diseased appendix 
removed The abdominal wound was closed without drainage The patient left the 
operating room in good condition 

Post-Ope) ativc Convalescence — Twelve hours after operation, the patient became 
dyspnoeic with shallow respirations He was cyanotic, felt that he was suffocating, and 
complained of pain in his left scapula He was cold, clammy, restless, and at times 
irrational Examination of chest showed that the left side was fixed, the intercostal 
spaces were slightly bulging, the percussion note was tympanic and the heart was 
pushed to the right The abdomen was soft but not distended A diagnosis of left 
spontaneous pneumothorax was made An X-ray was taken immediately which con- 
firmed the diagnosis 

The patient was desperately ill and immediate aspiration of the chest was insti- 
tuted The cyanosis became less, the pulse of better quality and the rate slower 


Before Aspiration 

After Aspiration 

24 Hours Later 

Pulse Rate 140 

120 

90 

Temperature 101° F 


99 “ F 

Respirations 46 

40 

28 


*Read before the Philadelphia Academy of Surger}, December 5, 1932 
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The patient made an uneventful recovery, although at the time of discharge he still 
showed signs of pneumothorax with some displacement of the heart 

Piogtess Note^ Smcc Dtschatge ftom Hospital —Micr the patient's discharge from 
the hospital, he felt well . had no dyspnoea, and X-raj examination of chest for com- 
paratne studi with previous films showed the pneumothorax wnth collapse on the left 
side to ha\c entire!} disappeared The entire right pulmonary field show^ed a slight 
mottling throughout This had not the characteristic appearance of tuberculous infec- 
tion, but rather that most often produced by an influenzal infection, or secondary to 
upper respiratory disease About tw'O weeks later, he complained of some dyspnoea and 
tired feeling, and w^as admitted to the hospital of the University of Pennsylvania for 
stud} on March 3, w'here it was stated that a recurrence of the pneumothorax had 
occurred 

Since then there has been no recurrence of the pneumothorax 

The speaker remarked that spontaneous pneumothorax of the complete 
type IS rarely seen m an individual who does not show any evidence of m- 
trathoracic disease It was best defined by Hammon as a "pneumothorax 
coming on in an apparently healthy individual without any ascnbable cause, 
resulting m no infection of the pleura and therefore unaccompanied by con- 
stitutional symptoms and healing rapidly and completely in a few weeks ” 
The existence of it has been known for years Hippocrates called it em- 
pyema, and It was again brought to medical attention by Meckel in 1759, in 
1803, Ward gave it a definite name, Laennec m 1819 described a case, and 
Zahn in 1891 published the first full satisfactory report 

The onset of pneumothorax may be insidious, slow leak, or acute, the 
acute causing respiratory embarrassment The description of the physical 
and clinical signs can be found m any text-book of medicine Kahn*^ states 
that a small pneumothorax containing only 200 to 500 cubic centimetres is 
practically undetectable by physical examination, and one of 200 to 250 cubic 
centimetres even by Rontgen examination This he has verified by examina- 
tion after initial introduction of air in artificial pneumothorax therapy 

Pneumothorax is further divided into tuberculous and non-tuberculous 
or idiopathic types, for which no set cause can be found 

Weber^ gives a review of causes of idiopathic, believing some due to 
rupture of emphysematous bleb in the margin of the lung, and some due to 
inflammatory condition causing adhesions between the visceral and parietal 
pleura, and that some unusual exertion causes adhesions to be torn loose, 
thus causing a rupture, the exciting causes being coughing, sneezing, laugh- 
ing, vomiting, hiccough, muscular strain Further, some may occur during 
sleep Wood and VmsoiP report one due to forced deglutition occurring m 
a case of obstruction of the cardiac end of the stomach 

Other causes, but not idiopathic, are abscess , Browder^*^ reports a case 
following rupture of subpleural abscess, gangrene and new growths of 
> bronchiectasis, emphysema, tuberculosis, empyema and pneumonia, 
accidental pneumothorax following fracture of ribs Harvey^e reports a 
case 

Weber'’ believes that all cases are due to healed miliary tubercle, rupture 
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of minute superficial emphysematous bulla, just below the Ausceral pleura, 
that tlie difference between idiopathic and tubeiculous spontaneous pneumo- 
thorax IS that the latter are connected with still moie oi less viiulent tuber- 
culous foci containing living organisms, wheieas the latter aie connected 
with healed non-virulent sterile lesions 

Heischboeck^^ does not believe that tuberculosis always causes the small 
bleb, but that other lesions can cause it Burrell® noted m his work that 
111 spontaneous idiopathic pneumothorax pleural effusion does not occur, and 
111 a large series of cases in which artificial pneumothorax is produced that 
effusion occurs m tuberculosis cases and not m the non-tuberculous cases 
and that this can be used as a diagnostic point Kahn® gives the types of 
pneumothorax with treatment and divided thus 

(1) ^ Closed type, in which there is little or no lespiratory distress These 
cases do best if left alone, and the air will be absorbed 

(2) Closed pneumothoi ai with symptoms of respiratory distress In 
these, aspiration of air should be carried out 

(3) Closed pncuinothoi a% with effusion The treatment is expectant 
Aspirated foi study of the fluid and air drainage instituted if necessary 

(4) Valvidai pneumotlioi a.\ — These are, as a rule, fatal The treat- 
ment of this type of case is by continuous an drainage through a needle 
with rubber tube passing to some fluid container (closed drainage) Pyo- 
thorax usually occurs 

(5) Open pneumotlioi a.\ — In these cases, as pyothorax occurs, postural 
drainage should be instituted 

In review of cases by Heischboeck, he noted that the occurrence of 
spontaneous pneumothoiax occurred between the ages of fifteen and forty- 
five Nikolsky stated that in 80 per cent of cases, males are affected, and 
It occurs with equal frequency on both sides of the chest, though individual 
statistics vary on this point Palmer and Taft“ showed that tuberculosis in 
adults caused 80 to 90 per cent of the cases in adults, and 40 to 50 per cent 
in children 

The duration of the pneumothorax m the uncomplicated cases is, as a 
rule, from two weeks to two months , however, it can last longer Heisch- 
boeck reports a case of eleven years’ duration, Wieler, one of twenty years, 
LeWald,^® one of ten years, and another of one year 

Spontaneous pneumothorax can recur Watson and RobertsoiT^ report 
three cases 

Biach reported 918 cases of spontaneous pneumothorax, but 715 were 
proved to be tuberculous, and 200 cases were idiopathic Fussel and Reis- 
man reported fifty-eight cases with one death Biesenthal and Snyder,® in 
1932, reported 200 cases on record and added twelve cases of their own 

In going over the literature, spontaneous pneumothorax of idiopathic 
division IS not uncommon 
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It was interesting to note that Heischboeck reports fifteen cases of bi- 
lateral pneumothorax with recovery , however, many cases of bilateral pneu- 
mothorax nearly always prove fatal, the patient dying in a few hours 

In reference to treatment That of Kahn has already been given Stewart^ 
advised tapping of chest and leaving needle ni situ In one case, he let the 
needle remain for three weeks Biesenthal and Snyder advise rest in bed for 
a period from four to six weeks By the end of that time, the lung will re- 
expand In one of his cases re-expansion of lung did not occur after four 
months, and he hastened the expansion of lung by use of blowing in bottles 
Weber believes that all get well without specific treatment Tilton and 
Schroeder'*' advise immediate aspiration in cases showing acute symptoms 
Burrell® states m cases of few symptoms, the lung usually re-expands in a 
few days and a period of rest is all that is required If the symptoms per- 
sist remove gas m order to assist re-expansion and stop if patient coughs 
If pressure is lowered too quickly, the patient develops paroxysms of cough 
uith frothy expectoration and very serere dyspncea lasting several days 

Fogelberg,® m 1924, had two cases in wdnch he hastened re-expansion 
by Spengler’s method of interpleural injection of 30 per cent solution of 
glucose This method is to be used only m spontaneous pneumothorax with- 
out effusion 

The following is a case report of acute spontaneous pneumothorax which 
simulated acute upper abdominal lesion This case is reported not so much 
because of the rarity of the occurrence of cases of this kind, but because 
of the error in diagnosis w^hich led to a major operation 

This case is interesting because it seems probable that the first rupture 
wnth escape of air filling the mediastinal tissues and through contact with 
the nen^e supply gave the intense symptoms of referred upper abdominal 
pain Later, the rupture into the pleural cavity occurred with the develop- 
ment of pneumothorax It is also interesting to note that at the time of the 
first pneumothorax the patient’s symptoms w^ere intense and particularly 
he had the fear of impending death Two and one-half months later, wdien 
he had his second attack, he w^as conscious only of pressure, but otherwise 
was not disturbed Since that time, twm and one-half years, he has not had 
a recurrence 
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LATERAL ABERRANT THYROID GLANDS 
By Joseph A Lazarus, MD 

AND 

Arthur A Rosenthal, M D 
OF New Yobk, N Y 

Shrager/ m 1906, defined an aberrant thyroid as a mass of tissue having 
the structure of a normal or pathological thyroid gland, and situated at some 
definite distance from the normal thyroid, with which it has no connection 
He suggested that accessory, allied, and other synonyms for these entities are 
not desirable terras, but that the most appropriate is “aberrant thyroids,” 
indicating segments which are separated from the parent thyroid 

Fifty-one cases of lateral aberrant thyroid glands have been reported to 
date J V Leech, L W Smith, and H M Clute^ maintain that the paucity 
of reported cases is due to a failure of many operations to reach the literature, 
or to a failure to recognize the true nature of these cervical tumors The 
diagnosis is usually made by the pathologist These lateral aberrant thyroids 
are usually the seat of pathological lesions such as neoplastic formations or 
inflammatory changes Billings and Paul® report that 70 per cent of lateral 
aberrant thyroid tumors are of the papillary type The case here reported is 
one of an intracystic papilloma of a lateral aberrant thyroid gland 

Case I — H S , male, aged forty-one years, first consulted us September 30, 1931, 
complaining of a lump on the left side of the neck of eleven weeks’ duration There 
was no history of pain, loss of weight, or of a tendency toward progressive enlargement 
of the tumor Dysphagia and other pressure symptoms were never noted The past and 
present history was irrelevant Examination revealed a mass about the size of an 
apricot situated on the left side of the neck over the upper portion of the sternocleido- 
mastoid muscle, and extending up to the lobule of the ear This mass was firm but 
elastic, and although freely movable from side to side was apparently non-mobile from 
above downwards The skin was not attached to the tumor at any point Tenderness 
could not be elicited, nor could a communication with the mouth be established The 
superficial lymph-nodes and thyroid were uninvolved Blood smears and white blood- 
cell count were normal Blood-pressure was 220 systolic and no diastolic The urine 
contained a heavy trace of albumin with a few hyaline casts There was a moderate 
degree of left ventricular preponderance 

Opeiahon — (J A L) Under avertin anaesthesia, a three-inch oblique incision 
was made directly over the body of the sternocleidomastoid muscle Situated in the 
upper anterior triangle of the neck and firmly attached to the carotid sheath beneath, 
and to the external jugular and facial veins above and anteriorly, there was a tumor about 
the size of an apricot which appeared to have a duct at its upper end terminating in the 
region of the pharynx The tumor was cystic with a markedly thickened wall and the 
contents consisted of a yellowish mucoid fluid containing a number of small golden- 
brown granules There were many dense adhesions binding the tumor to the structures 
comprising its bed 

To free the tumor it was necessary to split the fibres of the sternocleidomastoid 
muscle With great difficulty the lower pole of the growth was mobilized and the process 
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of separation was carried out from below upwards In doin^ this, some of the cvst 
contents escaped into the wound The entire tumor was extirpated and its pedicle, 
situated at the upper pole, was divided between ligatures The wound was then flooded 
with 50 per cent alcohol and closed m layers over a rubber dam The patient made an 
uneventful recovery and was discharged from the hospital eight days after operation 
He was last seen November ii, 1931, and appeared perfectly well, there being no evi- 
dence of recurrence 

Pathological lepott — The specimen consisted of a cj^stic mass measuring 3 centi- 
metres in diameter When opened, its lining presented a number of small papillarj 
projections, and its contents consisted of a thick haemorrhagic grumous material On 
section, haemorrhagic fibrous tissue was seen with many cystic areas showing papillary 
projections The cells showed no cavernous changes (Figs i, 2 and 3 ) 

Diagnosis — Papillarj' cjstadenoma of an aberrant th3'roid gland 

In order to obtain a clear understanding regarding the mode of origin of 
an aberrant thyroid, it is necessary to refer back to the embryology of the 
normal thyroid gland 

The tigroid gland is formed from an evagmation of the anterior pharyn- 
geal wall at the level of the second branchial arch It was originally thought 
that the thyroid gland had a double anlage, one arising laterally, the other in 
the mid-lme, but the works of Muller, His, Verdun and Tourneaux^ seem 
to prove that the thyroid originates from a single median evagmation The 
thyroid appears m emhr3fOS of 4 millimetres as a ventral outgrowth of epithe- 
lium 111 the floor of the pharynx immediately behind the tuberculum impar 
This evagmation grows into the mesodermal tissue m the ventral wall of the 
neck, forming a transverse mass of epithelium This mass breaks into irregu- 
lar cords of cells which by a further process of budding grow caudally along 
the anterior surface of the larynx This mass of tissue is solid and may 
assume the appearance of a tube but never really becomes one, although it is 
designated as the thyroglossal duct This solid mass grows caudally and 
divides into a right and left lobe which are united by a strand of tissue 
identical in structure to the lobes which cross over the trachea The thyro- 
glossal duct may retain its connection with the isthmus for variable periods, 
reacbmg usually to the foramen c^cum at the root of the tongue This duct is 
customarily divided into a lingual portion which extends from the foramen 
caecum to the hyoid bone, a hyoid portion lying m the body of the hyoid bone, 
and a tbyroid portion extending from the hyoid bone to the isthmus of the 
thyroid gland 

Concomitant with the full development of the thyroid, the thyroglossal 
atrophies into a fibrous cord which is often designated as the tractus thyro- 
glosstis Occasional!)" the duct fails to become fully obliterated, resulting 
m the formation of thyroglossal cysts Cases of failure of closure of the 
thyroglossal duct are frequently associated uith the presence of rests of 
th)roid tissue situated along the course of the duct Occasionally, the duct 
may terminate in the anterior mediastinal space, in which event aberrant 
nodes may be found in that location 

The exact origin of lateral aberrant thyroids is still a mooted question 
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ABERRANT THYROID GLANDS 


versally accepted because of the failure to find malignant changes m the 
thyroid proper Aberrant thyroids may be found an}n,vhere m the lateral 
regions of the neck The most common location is in the mid-portion of the 
neck beneath the sternocleidomastoid muscle In a number of cases they are 
situated m close proximity to the angle of the jaw, and in others may be 
found lying in the supraclavicular fossa In Billings and Paul’s series of 
collected cases the tumors occurred m 75 to 80 per cent of the cases in 
females The average age was thirty-four for females and forty-two for 
males The youngest case was m a girl of t^velve years, and the oldest m a 
voman of sixty j-ears 

Affection occurring within the thyroid frequently produces similar changes 
within the aberrant rests , and conversely when adenoma is suspected within 
an aberrant thyroid, the thyroid proper should be carefully inspected for a 
similar disease 

Differential diagnoses — One must differentiate lateral aberrant thyroids 
from (i) Carotid body-tumors, (2) tuberculous glands, (3) branchial 
cysts; (4) Hodgkin’s disease, (5) secondary or metastatic carcinoma, (6) 
Ij-mphosarcoma , (7) Ij-mphatic leukemia , (8) syphilitic glands 

Tumors of the carotid glands are of infrequent occurrence The carotid 
bodies are situated at the bifurcation of the common carotid artery Micro- 
scopically, they are classified as endothelioma or perithelioma, and show low- 
grade malignant properties early in their development, but later tend to 
become actively malignant Their growth shows a slow and progressive 
course Tuberculous nodes occur usually in younger patients and are as a 
rule bilateral They are multiple and have a tendency to become adherent 
to one another and to the skin overlying them Diagnosis can be established 
by surgical measures, such as removing a node for biopsy When spon- 
taneous necrosis occurs, leading to a discharging fistula, the diagnosis of 
tuberculous nodes is self-evident Confirmatory evidence of an old tubercu- 
lous lesion in joints, spine and peritoneum may be elicited Absence of 
pulmonar}^ signs is not at all unusual in these cases Lateral embryonic rem- 
nant C)’sts are due to imperfect closure of branchial clefts and are sometimes 
known as branchial cleft cysts The contents of these cysts may be serous, 
mucous, gelatinous or may resemble the contents of a sebaceous cyst, some- 
times containing cell detritus, epithelium and frequently cholesterm crystals 
The lining membrane of these lateral cysts as well as aberrant thyroid cysts 
IS epithelial 

Ca.se II {Branchial Cyst ) AW, female, aged Uvent\-mne years, first consulted 
us February 22, 1932, complaining of a lump on the right side of the neck A pre-opera- 
tne diagnosis of a possible lateral aberrant th\roid was made but the diagnosis of 
branchial cj st w as later established by microscopj The tumor, of three months duration, 
had grown progressive!} larger until it had reached the size of a small hen’s egg There 
were no pain, no djsphagia, no gastro-mtestmal symptoms and no loss of w^eight One 
week pnor to the consultation the patient was receiving Rontgen therapy which caused 
a marked increase in size of the mass The familj history was negatne As to her 
past personal histoiw, there was nothing of importance except an occasional attack of 
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cervical adenitis years before She was well nourished, not appearing acutely ill E3es, 
ears and nose showed no disease The mouth revealed large and crj'ptic tonsils The 
larjmx appeared normal The heart and lungs were negative The blood-pressure was 
130 sj'^stolic and 80 diastolic A rontgenological examination of the chest showed a few 
increased hilus shadows and some calcified nodes 

There was a mass about the size of a large English walnut on the right side of 
the neck in front of the upper portion of the sternocleidomastoid muscle The mass was 
hard and gave a sense of slight Buctuation and could be moved upon the deeper structures 
It was not attached to the overljung skin, and there was no tenderness elicited The 
trachea was pushed to the left of the mass The other glands and the thyroid were 
not involved 

The hsemoglobin was 70 per cent (Sahli) , red blood-cells, 4,700,000, white blood- 
cells, 12,000, and the differential blood smear was normal 

Opoatwn — (J A L) The tumor was removed February 23, 1932 A three-inch 
vertical incision along the anterior margin of the sternocleidomastoid muscle was made 
Situated beneath the sternocleidomastoid muscle and lying upon the large vessels of the 
neck in the anterior triangle and extending up toward the mastoid process there was a 
tumor about the size of a small hen’s egg The tumor was intimately adherent to the 
muscle and the carotid sheath The tumor was mobilized from its bed and removed 
with great difficulty In its removal, the tumor was opened and a considerable purulent 
discharge spilled into the wound The wound was then bathed with weak iodine and 
alcohol, and a small tube was introduced for drainage The muscles were closed with 
interrupted plain catgut sutures, the fascia with interrupted chromic, and the skin with 
interrupted silk The auffisthesia administered was avertm, which was supplemented by 
gas and oxygen The patient made an uneventful recovery and was discharged from 
the hospital one week after the operation 

Pathological lepoit — The specimen consists of a cystic tumor mass that measures 
4 by 2^ centimetres On section the mass is filled with whitish mucoid material and 
the wall IS thick and gelatinous in character, with a few small papillomatous projections 
toward the lumen 

Histological section of the cystic tumor shows the cvst-wall to consist of squamous 
epithelium, possibly embryonic in origin, with much l>mphoid tissue congestion and some 
necrotic areas Many pus cells are seen There are no giant cells or other signs of 
tuberculosis Diagnosis —Branchiogemc cjst (infected) 

So closely did this case simulate the fii st one that it was with exceedingly 
great difficulty that the diffeiential diagnosis avas made ev^en on histological 
section 

Hodgkin’s nodes ate usually multiple, disci ete and fail to undeigo soften- 
ing as 111 the case of tuberculous nodes Theie is also a failure of the nodes 
to coalesce 01 to become adheient to the skin or deepei parts, 01 to form a 
fistulous tiact Splenic enlaigement is frecjuently associated avith Hodgkin’s 
disease Diagnosis is made b}'^ histological study of the extirpated node 

Secondai}’’ 01 metastatic nodes in the neck frequently simulate aberrant 
thyroids, and when found one must always think of a pi unary lesion m the 
neighborhood This lesion is usually a scjuamous carcinoma of the buccal 
cavity, lip, tongue, palate 01 the ])haiynx, larynx 01 cesophagus Carcinoma 
is a disease of the middle and latei jieriods of life The rapid enlaigement 
of nodes, their stony haidness, the manner m which they become fixed to the 
deeper structures and skin leave little doubt as to the diagnosis 
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L3aiiphosai coma m the cen ical nodes is of no mfiequent occuiience In 
lyinphosaicoma, the systemic chaiactei of leukemia is missing, and the spleen, 
Iner and manow are raiely iiiAolved The disease is nsiially found among 
lobiist males between twenty-five and fifty-five yeais of age Histologically, 
the tiimoi IS composed of lymphoid cells of vaiiable size lying m an atypical 
leticular tissue Lyinphosaicoma can be distinguished fiom other foims of 
l3mphoma by its local destructive tendency and by the foimation of true 
metastases m distant organs Leucocytosis is usually piesent and may be so 
marked as to suggest leukemia The excess cells aie usually of polymorpho- 
nucleai type X-iay therap3’- after extirpation of the tumor has often tem- 
porarily anested the pi ogress of the growth 

In tymphatic leukemia there is an increase of lymphoblastic cells accom- 
panied b3’’ generalized node enlaigement None of the other conditions exhibits 
pathognomonic blood changes seen m lymphatic leukemia 

Syphilitic nodes rarel3’‘ reach great size They aie almond-shaped and 
firm, painless and do not become adheient to the skin or deeper parts A 
histoiy of chancie with a positive Wassermann reaction dififei entiates syphilis 
from the other conditions 

The prognosis is good m cases of complete extirpation Failure to re- 
move the giowth ma3’' result m malignant changes occurimg m it as was seen 
in the case reported by \^^ohl,'^ in 1917 In performing the operation, one 
should aim at the complete extiipation of the aberrant tissue, since failure 
of removal often results m lecurrence Operative piocedures are difficult 
because of the close proximity of the tumor to impoitant vascular and nerve 
trunks The capsule should be included 111 the extiipation Following opeia- 
tion, X-iay treatment should be given m all cases 

Snmmaiy and Conclusions — ■(!) Lateral abeiiant thyroids are of lare 
occurrence (2) These tumors aiise fiom the fifth bianchial pouch (3) 
Malignant changes frequently occur within these abeirant th3'’roids (4) The 
majority of lateral abeirant tltyroids occur in females (5) Clinically, the 
diffeientiation between branchial cyst rests and lateral aberrant thyroids is 
impossible (6) Complete extirpation followed b3’' Rontgen therapy is the 
proceduie of choice in the management of such tumors 
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FROM THE DIVISION OF SURGERl, THE MAlO CLIXIC 

Considerable divergence of opinion exists regarding pathological 
changes, classification, and treatment of rectal prolapse, in other words, an 
external prolapse which one observer considers caused by intussusception of 
the rectosigmoid, another may describe as true prolapse of the rectum Pro- 
lapse which one observer may classify as grade 3, another may classify as 
grade i Similarly, one surgeon may recommend local or non-surgical treat- 
ment, and another may suggest some type of mtra-abdominal operation In 
an attempt to correlate and classify the basic pathological physiology and 
various methods of treatment of this condition we have reviewed the cases 
of prolapse of the rectum observed at The Mayo Clinic in recent years The 
cases have been classified as ( i ) Prolapse of the rectal mucous membrane , 
(2) prolapse of the rectum proper (procidentia), which may be graded 
i to 4, depending on the extent of the protrusion, and (3) intussusception of 
the rectosigmoid 

Prolapse of the Rectal Miicoiis Membiane — When piolapse of the rec- 
tal mucous membrane occurs, the small ring of mucosa which normally 
protrudes from the anus during the act of defecation fails to retract on com- 
pletion of this act Straining or frequent stools accentuate the protrusion 
The mucosa becomes redundant and the submucosa is stretched and relaxed 
The position of the other layers of the rectal wall remains unaltered This 
condition does not constitute true prolapse of the rectum Anatomically, 
It bears a marked similarity to the protrusion of redundant gastric mucosa 
through the pyloric sphincter into the duodenum It is most common in 
childhood or old age 

Occw ) ence Dwing Childhood — Piolapse of the mucous membrane iS 
more common during the early years of life than at any other time Lock- 
hart Mummery® reported fifty cases in which the average age was two and 
a half years , the youngest patient Avas aged three months and the oldest five 
years The prolapse is most prone to develop among poorly nourished chil- 
dren, particularly following debilitating diseases during which a large amount 
of the ischiorectal fat disappears Constipation and diarrhoea predispose to 
the development of prolapse, in the former excessive straining and, in the 
latter, repeated stools are the contributing factors Intestinal parasites, 
whooping cough, rectal polyps and measles are the more commonly associated 
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systemic conditions Diarrhoea of any origin is the commonest single 
etiological factor 

Anatomically, numerous hypotheses have been advanced to explain the 
development of the condition among children (i) The weak fixation of the 
rectal tissues in childhood, the fibrous tissues being more elastic and less 
firmly anchored than in adults, (2) absence of the sacral curve, the course 
of the rectum is straighter, m comparison with that of the adult, and (3) 
the high position of the bladder and uterus of the infant The true 
etiological significance of these factors is a matter of conjecture and diffi- 
cult to determine for any individual case Only rarely is any developmental 
defect observed which is directly responsible for the occurrence of this type 
of prolapse 

Occurrence During Adult Life — Prolapse of the mucous membrane of 
the rectum occurring among adult patients is usually associated with some 
preexisting pathological condition of the rectum which is at least indirectly 
responsible for the development of the prolapse It is usually secondary to 
some type of disturbance which causes excessive straining at stool The 
primary condition may be the result of local or systemic disease Locally, 
hemorrhoids, polyps, stricture, atrophic or injured sphincter, are the most 
common preexisting conditions Occasionally, disease of adjacent organs 
may constitute a predisposing factor Less often, some type of urinary ob- 
struction may be responsible Usually the development of prolapse is gradual 
The rectal mucosa fails to retract following defecation and the protrusion 
grows slowly, enlarging somewhat with each act of straining, whether it is 
sneezing, coughing, voiding or defecating 

Diagnosis — ^The condition is usually obvious on inspection of the involved 
area A rosette of mucosa is present around the anal margin The color 
of the protruded tissue depends on its blood supply, ranging from pink to 
red, or from purple to black in case of strangulation The latter complication 
IS very uncommon m this type of prolapse If the prolapse is recent the 
tissue is pink and moist , later it tends to become redder and to bleed easily 
on slight trauma Occasionally, in a long-standing case, the tissues appear 
pale and leathery Distinction from intussusception presenting at the anus is 
established by inserting a finger m the rectum immediately lateral to the pro- 
trusion This is impossible in mucosal prolapse Hemorrhoids may be ex- 
eluded by the absence of a central depression Polyps most always have a 
pedicle In a true prolapse of the rectum proper the entire wall of the rectum 
descends and the condition may be readily recognized 

Tr'eafmenf — ^The treatment may be medical or surgical Frequently, in 
the early case, non-operative measures suffice to effect cure, provided any 
known etiological factors are eliminated The essential factors of medical 
treatment are (i) Eradication of local causes, dilatation of strictures, treat- 
ment of hemorrhoids or polyps, and so forth , (2) establishment of normal 
bowel habits, with elimination of straining at stool, and (3) general hygienic 
care and treatment of any coexisting debilitating disease 
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Aside from lemoval of local causes, the readjustment and regulation of 
the bowels are of utmost impoitance This frequently can be accomplished 
by attention to the diet and the use of appropriate lubricating oils or laxatives 
Violent purgatives should not be employed Locally, the prolapse should be 
reduced following each defecation , this is accomplished, following suitable 
cleansing of the parts with waim watei and lubrication with olive oil or 
liquid petiolatum, by gently compressing and pushing the mucosa upward 
within the anus Reduction is maintained between stools by strapping the 
buttocks firmly together with adhesive tape Occasionally, when the pro- 
lapse has existed for a consideiable time, and if there has been some degree 
of constiiction to the blood supply, reduction may be very painful and local 
anaesthesia may be necessaiy, although it should be avoided if possible 
Excessive downward pressure dm mg evacuation can be partially eliminated by 
the horizontal position on the back oi side during defecation Massage, 
mechanical devices, electricity or astringent solutions or ointments are all 
equally ineffective and are not lecommended 

Frequently, all medical measures fail and some type of suigical procedure 
becomes necessaiy Fiaser has lecently reported fifty cases m which treat- 
ment by local injections of alcohol was successful This method is easy 
of application and has much to recommend it when productive of so efficient 
results One injection is usually sufficient, laiely must a second injection be 
given In the technic described by Fraser, the index finger is placed in 
the lectum to serve as a guide foi the inseition of a fine needle which is 
passed through the mucocutaneous juncture into the region of the submucosa 
Appi oximately 02 cubic centimetres of absolute alcohol is injected at four 
equidistant points aiound the anus, making a total injection of one cubic 
centimetie Following this procedure the buttocks aie strapped for twenty- 
four hours, at the end of which time the bowels are opened If the in- 
jection method is not employed, cauterization may be carried out either with 
fuming nitric acid or, preferably, with the actual cautery Excision is one 
of the surest methods for effective cuie, jirovided the etiological factors are 
eliminated This is readily accomplished and is not more disabling than 
other surgical procedures 

Tfi/c Piolapse of the Rectum (Pt ocidcutia ) — True prolapse of the rec- 
tum IS characterized by the presence of all layers of the rectal wall in the 
protrusion Two distinct types or grades may be recognized One type 
starts below the reflection of peritoneum on the rectum and the other oiiginates 
above this level The foimer is chaiactenzed b}'' absence of a marginal 
sulcus (Fig I ) The prolapse begins at the anal margin and is con- 
tinuous laterally with the mucocutaneous bolder The second type, which 
begins above the leflection of the pelvic peiitoneiim, has a definite sulcus 
laterally, since the lowermost jiortion (anal maigin) of the lectum does 
not participate in the descent It is this varietj’’ of piolapse which is most rep- 
resentative of true rectal prolapse In comparison with prolapse of the mucosa 
only, this tj'pe is less common and occurs almost always among adults 
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Etiology — The basic anatomical defects responsible for the development 
of complete prolapse are more complex than for the incomplete form The 
same underlying factors are existing in both types, however, varying only in 
degree Considerable anatomical investigation has aiforded evidence that 
complete prolapse of the rectum is similar to henna Moschcowitz^ em- 
phasized the importance of the traiisversalis fascia and mentioned the 
ubiquitous presence of this layer of fascia which is always found external to 
the peritoneum It lies beneath the large vessels and viscera m the abdomen, 
and is penetrated only where blood-vessels or viscera normally make their 



Fig 1 — Illustration of different grades and tjpes of procidentia 


exit fiom the peritoneal cavity As a rule, it is sufficiently strong to pre- 
vent herniation Pathological influences, such as increased mtra-abdominal 
pressure or a pushing force from within, are usually essential to the pro- 
duction of a weakness sufficient to cause herniation In the case of the 
rectum, straining as in obstinate constipation, incessant diarrhoea, increased 
intra-abdominal pressure, trauma incident to partuiition, and so forth, are 
the usual factors responsilile for prolapse 

Prolapse of the lectum is similar to a sliding type of hernia The close 
adheience anteriorly of the peritoneum to the rectum is the reason, as stated 
by Moschcowitz, why no true sac exists (Figs 2 and 3 ) The levator 
am muscles and their associated fascia combine with the other parts of the 
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perineal body to letard the downward protrusion The musculature of the 
rectal wall also tends to prevent downward progress of the bowel However, 
this IS relatively weak and soon yields to the constantly increased intra-abdom- 
inal pressure As the prolapse increases, the posterior wall of the rectum 
and, later, the sacrum and coccyx prevent its backward extension The 
course of the descent is thereby changed and extends at first downwaid and 
forward, and finally backward toward the anus until the protrusion appears 
externally 

Symptoms — The diagnosis of rectal prolapse usually affords little diffi- 
culty The cardinal features are a protruding mass from the anus (Fig 4), 
associated with obstipation and, subsequently, m the advanced cases, with in- 
continence The protrusion may vary in size from a few inches to one of 
considerable length In the early cases, manual reduction is possible, but 
in the later cases it is followed by immediate recuirence At first the pro- 




Fig 2 — The bisic anatomical changes occuning in prolapse of the rectum (incomplete prolapse) 

(After Moschcowitz ) 

Fig 3 — Complete prolapse of the rectum (After Moschcowitz ) 

truding bowel retains its normal color and the mucosa has a healthy appeal - 
ance Later, due to constant irritation and trauma, the mucosa becomes in- 
flamed and oedematous and frequently constitutes a reddened, oozing mass 
winch may have one or more areas of ulceration There is usually a con- 
stant secretion of mucus which adds to the disagreeable nature of the lesion 
As a rule pain is not a prominent feature In advanced cases, especially if 
patients are elderly, incapacity and debility are frequently pionounced and 
often sufficiently severe to confine the patient to bed Sometimes incaicera- 
tion or strangulation of the bowel may occur, as in the case of any other 
hernia 

Tieatweiit — General hygienic measuies are essential in the care of these 
patients as an adjunct to any form of treatment directed toward effecting 
cure The treatment may be medical or surgical As a rule, medical meas- 
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uies aie eftective only in the eaily cases Avhen the piotiusioii is small and not 
associated with advanced, secondaiy anatomical changes 

Non-opeiative piocedmes may be classified as (i) Soothing ointments 
or lotions to lelieve the nutated mucosa, (2) submucous injections of astim- 
gents, such as absolute alcohol, ergot, and so forth, (3) mechanical sup- 
ports, and (4) electric treatments It is evident that treatment of this type 
is more palliative than curative 

Numerous types of operative proceduies have been suggested for the cure 
of lectal prolapse 

(1) Operations for narrowing the anal aperture and adjacent rectum, 
such as lesection of a wedge-shaped segment from the posterior wall of the 
rectum, cauterization or removal of the lectal mucosa, twisting the rectum, 
subcutaneous injections of paraffin at the level of the sphincter, and liga- 
tion by a loop of silver wiie at the level of the anal orifice 

(2) Piocedures attempting to stiengthen the lectal supports from below, 
such as plastic opeiations which utilize the adjacent gluteus muscles, pro- 
cedures attempting to use the levator am muscles by sutuiing them closer 
together, plastic operations as suggested by Hofmann^ ^ who made an H- 
shaped incision posterioi to the anus and stretched the side-to-side denuda- 
tion in an anteroposterior direction and closed the incision with strong, sup- 
porting sutures 

(3) Various t3'^pes of fixation opeiations, such as rectopexy of the Ver- 
neuiP type, which consists of removal of the coccj’-x and suture of the rectum 
to the integument, and sigmoidopexy, m which the sigmoid is sutured to 
the anterioi abdominal wall, theie have been numerous modifications of 
these various procedures In general, lectopexy is usually unsatisfactory, 
as it fixes mainly the_ posterior wall of the rectum which plays but a small 
part in the production of prolapse Sigmoidopexy, with fixation to the an- 
terior abdominal wall, has been received unth much favor m the past This 
operation is easily peifoimed and in mild cases gives satisfactoiy results We 
have abandoned this procedure, however, because it appears dangerous in 
ceitam cases and, furthermore, because recurrence will invariably develop if 
the prolapse is severe 

(4) Operations directed toward cure by resection of the prolapse ma\ 
be done with a ligature, an elastic bandage, or by amputation with a knife 
The outer and inner c)dinders aie then joined by suture at the line of sec- 
tion The results of this type of opeiation have not been as satisfactory as 
might be expected As a rule, these procedures have little in their favor 
Resection may become necessary, however, if the piolapse becomes incar- 
cerated or gangrenous 

(5) An operation suggested bj Moschcowitz, m which the cul-de-sac of 
Douglas IS obliterated, is based on the theory that true rectal prolapse is a 
hernia of the sliding t}pe We believe this supposition to be fundamentally 
sound and anatomically accurate The iVoschcow itz operation has afforded 
Aery satisfactory results in our hands In the last fi^^e years it has been em- 
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ployed in nine cases of major prolapse of the rectum The results have been 
highly satisfactory in seven of these cases Many of the patients had undei- 
gone numerous types of treatment elsewhere before this operation was 
pel formed at the clinic 

The piinciples undei lying the technic of the Moschcowitz opeiation aie 
1 datively simple and easy of application The operation is unifoimly ap- 
plicable 111 both sexes It is somewhat more difficult to perform it on men 
because of the smaller and deeper pelvis The tiue pelvis is largely oblit- 
eiated and a new pelvic floor is formed By placing low on row of silk or 
linen puise-striiig sutures around the cul-de-sac, the opeiation is started 
at the bottom of the pelvis and earned upward m subsequent layers several 
centimetres apart until the entire pelvis is obliterated Fig 5 illustrates the 
appearance of the pelvis at the conclusion of the operation Care should 
be employed m placing the sutuies to avoid the ureters and internal iliac 
vessels One should mcoiporate a ceitain amount of subperitoneal tissue 
in the suture line to stiengthen the line of closure A convenient procedure 
may be followed by placing all of the sutures before any of them are tied 
and then pioceeding from below upward, tying them m order It is very 
impoitant to insert a laige-sized rectal tube into the lower part of the bowel 
as far up as the sigmoid to obviate the possibility of constricting the lectum 
dining the opeiation This tube is anchored with a silkwoim stitch placed 
through the anus It is allowed to leinain m place for six to eight days 
after opeiation If women have passed the menopause, vential fixation of 
the uterus may add to the success of the opeiation, if they are younger it 
IS important to lemembei that paiturition almost inevitably leads to a re- 
cuirence Fixation of the sigmoid to the anteiior abdominal wall, which 
has been lecommended, is not considered advisable 

Aftei opeiation, it is desiiable to place the patient on a low-residue diet 
and administer mmeial oil daily foi a peiiod of at least eight days, when 
the rectal tube is removed The diet may gradually be increased and daily 
enemas of oil given The patient should leinain m bed for two or three 
weeks following the operation 

Infussusccpfwn of the Rectosigmoid — Intussusception of the rectosig- 
moid, fiequently referred to as a third-degree prolapse, is, strictly speaking, 
not a tiue piolapse, but an intussusception of the lower segment of sigmoid 
and rectosigmoid into the ainpullary portion of the rectum From a clinical 
point of view, honever, these cases have many featuies in common with 
those of tiue major prolapse of the rectum Etiologically and sympto- 
matically they aie similai Suigically, they aie best treated b\ obliteration 
of the tiue pelvis, aftei the technic deseiibed by Moschcowitz The diag- 
nosis IS leadily detei mined by digital 01 jn octoscopical examination Un- 
like intussusception in othci jioitions of the laige bowel, sti angulation, com- 
plete obstiuction 01 adhesions of the invaginated surfaces larely occur 
Depending on the extent of the lesion, the bowel may or may not protiude 

1037 



RANKIN AND PRIESTLEY 

through the anus A case the history of which follows, is illustrative of this 
type of lesion 

A physician, aged forty-three j'ears, first examined at The Ma3'0 Clinic October 19, 
1931, complained of a “dragging down” sensation 111 the lower part of the abdomen and a 
relaxed anal aperture Constipation was severe enough to require a daily enema The 
patient complained of severe exhaustion which he attributed entirely to the rectal disorder 
In other respects his general health was good and he had not lost weight 

The patient weighed 147 pounds The results of general examination and of labora- 
tory tests were all negative Proctoscopical examination disclosed a mobile and redun- 
dant rectosigmoid which prolapsed down into the rectum A diagnosis of prolapse of 
the rectosigmoid was made 

October 23 a Moschcowitz tvpe of operation was performed The tissues of the 
pelvis were found to be extreme!}' relaxed and redundant and the true pelvis was obliter- 
ated The immediate post-operative convalescence was uneventful and the patient left 
the hospital two weeks after operation When last heard from, six months afterward, he 
was well and completely relieved of all previous rectal complaints 
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PRCRITUS ANI ITS ETIOLOGY AND TREATMENT * 

Bt Robert A ScAEBOEOnoH, MD 
OF San Francisco, Calif 

FROM THE PROCTOLOGIC CLINIC, DEPARTMENT OF SDRGERT, STANFORD DNIVERSITI 

A SURVEY of the literature on piuiitus am leads to the conviction that the 
etiology of this veiy pievalent complaint is not understood and that its treat- 
ment IS quite unsatisfactoiy A recent study of this condition at the Stanford 
Clinic has made possible certain definite conclusions as to its etiology and has 
led to moie satisfactory results in its treatment 

Pruiitus am is the symptom of localized itching about the anus It is not 
a clinical entity, always having the same fundamental cause, and the search 
for causative factors has led certain investigators far astray A brief sum- 
maiy of the many and varied theories of etiology seems desirable before 
presenting the writer’s understanding of the condition 

Perhaps the eaihest conception of etiology was that of an hysterical or 
neurogenical backgiound as the fundamental trouble Even as recently as 
1926, Rice^ believed that there was little doubt that pruritus am “is largely 
influenced by an inherited 01 acquired neurotic condition ” In 1929, Smith^ 
felt that in many cases it “is an outlet for emotional stress ” Beach^ pro- 
pounded the interesting hypothesis that “periods of financial depression are 
not an unlikely factor ’’ 

Innumerable constitutional distuibances have been held responsible, as, 
for example, gout, diabetes, rheumatism, lithaemia, uraemia, hepatitis, 
nephritis, syphilis, tuberculosis, malaria, glycosuria, typhoid disturbance, and 
ovarian dysfunction Generalized itching does occur with at least some of 
these constitutional diseases But this must not be confused with the condi- 
tion under discussion, which is that of localized itching in the anal region 
Lockhait-Mummery,'^ in a discussion of diabetes as the possible cause of 
pruritus am, states that he has never seen such a case The unanimous 
opinion of many colleagues consulted denies the association of localized 
peiianal itching with any of these conditions 

Another somewhat fanciful theory is that propounded by Clemons,^ who 
believes that pyorihoea alveolans is the underlying source of the trouble 
Kigei*^ resorts to that tottering concept of a distal focus of infection, naming 
specifically tonsillitis, alveolar abscess, sinusitis, chronic appendicitis, and 
cholecystitis 

There has been an increasing trend in support of the theory that pruritus 
am is a referied sensation caused by disease m some distant organ At first 
contiguous organs, such as the pros tate, the seminal vesicles, the bladder, and 

* Read before the Surgical Section, San Francisco County Medical Societj , August 
16, 1932 
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the urethia weie implicated The indictment was later hioadened to include 
all the abdominal visceia 

Pam as a ref ei red symptom of disease occiiis fieciuently and by a ell- 
understood mechanism But itching is never encountered elsewhere in the 
body as a ref ei red sensation The pain of biliary colic often ladiates thiough 
to the back and to the right shouldei blade But it never occurs at the anus ' 
If itching were to occur as a reflex symptom of gall-stones, it should occur 
over the right shoulder blade, not at the anus The pain of renal colic may 
radiate along the course of the iho-inguinal nerve through the groin to the 
sciotum and to the inner side of the upper thigh It never occurs at the anus 
If itching c\ere to occui as a reflex symptom of renal colic it should occur in 
this same region and not at the anal canal 

It IS difficult to accept the theory of leflex origin as reasonable, nor has 
clinical experience necessitated recourse to this ill-coiiceived hypothesis 

Attention has been so focused upon the remote causes of piuritus am that 
local causes have been neglected and even when obviously present have been 
tieated with contempt Proper investigation of possible local causes regimes 
special instruments, technic, and experience Cursory external inspection 
and the blind insertion of a gloved finger into the rectum is more often than 
not totally inadequate Direct visual inspection of the entire length of the 
anal canal, the mucocutaneous line, and at least the lower two inches of the 
rectum, by means of a piopeily devised and adequately lighted anoscope, is 
impel ative Only then can one obtain a thorough understanding of the local 
mechanical and infectious factors involved E\pcncncc has shozvn that theie 
IS akvays a local cause foi the symptom of localmed anal itchwg 

Crookall,'^ m 1912, pointed out an impoitant fact m relation to this condi- 
tion The entire length of the anal canal uj) to the mucocutaneous line at the 
uppei end is lined with stiatified squamous epithelium which is notably lack- 
ing m the usual horny layei to which the skin elsewheie m the body owes its 
impel meabihty and m the fibrous tissue of the leticiilar layer to which the 
skin elsewheie owes its toughness Because of this fact, maceration, erosion, 
and splitting of the anal skin are easily produced by factors which elsewhere 
m the body would have no effect, with a consequent iiritation of the undei- 
l3’’ing nerve-bulbs 

The essential factor in the production of itching is the abnoimal piesence 
111 the anal canal of an irritative secretion or discharge A numbei of condi- 
tions ma}' be responsible for this The first gioup to consider includes those 
conditions v Inch allow an abnormal seepage of the ordinary secretions of the 
rectal mucosa into the anal canal Normally, this canal is held firmly collapsed 
throughout its entire length b} the encircling sphinctei muscles, with the 
firmest occlusion at the level of the uppei end of the canal This prevents 
any leakage of rectal contents into the anal canal except at moments of 
defecation Any mechanical intei ference with the normal closuie of the canal 
ma) allow constant leakage with a resultant maceration and irritation of the 
^^all, inciting itching This ma) be caused by a relaxed sphincter muscle 
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either neurogenical or post-operative Internal hemorrhoids may prolapse 
far enough into the anal canal to prevent proper closure, allowing leakage, 
even though the piolapse is not far enough to be appieciated by the patient 
Hemorrhoidal masses beneath the skin of the upper end of the canal may 
have the same effect These are leally external hemoirhoids, being covered 
by stratified squamous epithelium, although theie may be no evidence of their 
presence on external examination A hypertrophied papilla may be 
responsible 

In addition to these mechanical factors, infectious discharges may also 
produce irritation of the anal canal Pockets with inadequate external drain- 
age may develop above hsemorrhoids or in enlarged ciypts Erosion of the 
delicate mucous membiane by some minute foieign body may occur, with the 
development of a low-giade infection In the case of hsemorrhoids, inade- 
quate closuie of the anal canal may allow the irritative discharge continually 
to invade the canal In cryptitis, infection often burrows beneath the anal 
skin, which becomes friable and may split with the formation of a small 
fissuie 01 sinus tiact Heie, again, an iintative discharge has continual 
access to the anal canal 

A specific infection of the skin of the anal canal by stieptococcus fecahs 
was advanced by Murray® as the etiological cause of pruritus am While 
this was momentaiily hailed as a gieat discovery, subsequent work by Mon- 
tague® and others failed to confiim any specific relationship Montague was 
also able to show by a careful study of microscopical sections of anal skin 
from patients with piuiitus am that while occasional oigamsms were found 
in the superficial eroded layers of the skin, there was no appreciable bacterial 
invasion 

The possibility of a mycotic infection as the causative agent was first 
mentioned by Ball Several casual leferences to this as an occasional cause 
are found m the moie recent literature The only available studies from this 
viewpoint are those of Castellani^^ and of Teirell and Shaw In 1925, 
Castellam reported careful inycotological studies on all cases during a period 
of thirteen years, 20 per cent of which showed epideimophytons present m 
scrapings made from the anal 01 peiianal skin Terrell and Shaw, m 1928, 
confiimed Castellani’s woik, but their results are rather indefinite 

For the past year, Doctoi Chope, of the department of bacteriology, has 
undertaken inycotological studies in those patients in which we suspected the 
possibility of a mycotic infection The suspected cases showed a chai actenstic 
pictuie The skin was giay and sodden in appearance, with areas of erosion 
hidden m the crevices of deep longitudinal folds The skin w^as so thickened 
and rigid that when the buttocks were pulled apart the anal canal appeared 
funnel-shaped In contrast to this type of case is that in which there is little 
evidence of thickening of the skin, the surface is smooth and moist, often 
ivith weeping excoriations resulting fioni scratching 

A fungus infection was suspected in eleven cases In three of these direct 
smears made from sci apings taken fiom areas of eiosion showed branching 
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septate mycelia In no case was it possible to cultuie a fungus on Sabouiaud s 
medium Treatment with a fungicide impioved the appearance of the anal 
and peiianal skin, with healing of ulcerations, softening of the skin, and a re- 
turn to fairly normal appearance However, complete relief from pruritus did 
not result in a single instance In every case pathological conditions such as 
those described as primary were found Nine of these patients have been 
cured completely by treatment of these underlying conditions The othei 
two have not as yet undergone treatment This rather small series suggests 
that secondary infection by fungi may occur m the moist, macerated skm 
resulting from a chronic, irritative discharge, but that it is not the funda- 
mental cause of the itching 

Treatment — Methods of treatment are as myriad as the hypotheses of 
origin Being convinced of the universal presence of a local cause, I am 
equally convinced that the only logical and satisfactory treatment for obtain- 
ing permanent lehef must be that directed toward the cure of the local cause 
Removal of the prostate, the ovaries, the uterus, the appendix, the gall- 
bladdei, or the teeth is based upon a fallacious premise and is useless All 
of these procedures have been advocated and pei formed 

Theie are many types of therapy directed at the secondar}'^ changes which 
occur in the anal skin, without endeavoring to remove the piimaiy cause 
To be sure, some measure of relief is sometimes obtained by such methods 
of treatment, but the results are neither satisfactory nor peimanent Radia- 
tion IS one such form of therapy Extensive burns following such treatment 
resulting in years of suffering present convincing evidence that ladiation 
gives little relief and may do great harm While ultra-violet light may 
toughen skin and inhibit bacterial growth, this form of therapy does not 
strike at the true causative factors Ionization therapy was inaugurated in 
1921 by Rolfe,^® in an endeavoi to attack the bacteria supposedly buried deep 
in the anal skin His average course of treatment was three times weekly 
for five months Published results show some relief in 50 per cent of 
his cases 

The utilization of specific and non-specific vaccines has been advocated 
by many authorities following the successes reported by Murray, in 1911 
In 1924, Montague® concluded that it was “totally unsatisfactory ” Its status 
IS the same today Hazen,^^ in 1923, maintained that what success had been 
obtained by vaccine treatment probably was the result of protein shock The 
latter has not been proven of any value 

Jamison,^^ in 191S, advocated colonic flushes at temperatures of 125- 
150° F, claiming that hot water is antiphlogistic, antispasmodic, antiseptic, 
antacid, antiflatulent and anod)me, its action softening indurated and cicatricial 
tissue, equalizing the cii dilation, and stimulating secretion and excretion In 
short, it M ould appear to do e^ erything but cure the itching 

Numerous methods have been devised for blocking the sensoiy nerve 
endings of the anal and perianal skin Complete relief may be obtained by 
some of these methods for from three to twehe months, but, unless the 
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causative pathological condition is rectified, this is not a permanent cine 
Probably the first piocedure of this type was the undercutting operation 
devised by Sir Chailes Ball Variations of this operation have been oifered 
fiom time to time by Mathews,^® Allen, Hanes, and others A much 
simplei and equally effective means of blocking the sensory neives is b> 
subcutaneous injection of some one of vaiious sclerosing or anaesthetizing 
solutions Stone^® employs 95 pei cent alcohol, Goldbacher^® advised 5 per 
cent phenolized oil, Yeomans^^ has produced benacol, and Gabriel,-^ ABA 
solution Hanes^^ has found i 3000 hydrochloiic acid satis factoiy The 
solution of choice is piobably one-thiid of i per cent quinine and urea 
hydiochloiide as advocated by Yeomans, which can be injected in consider- 
able quantities without the danger of sloughing apt to occur with certain of 
the other solutions mentioned The addition of enough novocaine to make 
a }i per cent solution is sufficient to control the rather severe burning ex- 
pel lenced during the actual injection of the quinine and urea hydrochloride 
Immediate relief is usually experienced, and may last from thiee to twelve 
months Permanent cure is never expected 

It would be useless to list the innumerable salves and ointments that have 
been advocated They are, at best, palliative, and do not reach the funda- 
mental trouble 

In my own treatment of these patients, a meticulous visual examination 
of the entire length of the anal canal and lower rectum is made for the dis- 
coveiy of the possible cause of an abnormal iriitative discharge Treatment 
is then instituted for the conection of the local lesion In the majority of 
cases surgical correction is necessary, although m some cases the injection of 
mteinal h^inoirhoids or the non-surgical tieatment of a cryptitis may be 
adequate In ceitam cases, wheie the patient is not willing to await the 
healing of the opeiative wound for relief, subcutaneous injection of one-third 
of I per cent of quinine and urea hydrochloride may be employed for imme- 
diate relief, depending on collection of the pathological condition for per- 
manent cure 

In 304 patients seen in the proctological clinic fiom September, 1931, to 
July, 1932, 152, 01 exactly 50 per cent, have suffeied from localized anal 
itching Of the other 152 patients, twenty-nine were seen for various dis- 
tui bailees not involving the anoiectal region, which w^as found to be noimal 
Theiefore, of 275 patients with anorectal disease, 54 per cent complained of 
anal itching This selves to point out the frequency of this symptom in 
association ivith anoiectal disease A definite local cause w^as found to 
account foi the piuiitus m every one of the 152 cases except the very first 
case registered in the chnic Inexperience and momentary enthusiasm for 
the mj'-cotic theory of etiology resulted m failure to recognize the true local 
cause A desiie to check up on this patient has been tlwvarted by her return 
to Geimaiiy 

Space docs not peimit consideration of the detailed findings in each of the 
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152 cases which are contained in this lecord The vaiious local causes found 
include all those previously described 

Treatment was undertaken in only sixty-three of the 152 cases The 
majority of those not haMng treatment were unable to obtain the funds 
requisite for a few days’ stay in the hospital foi necessaiy operative pio- 
cedures Four who were told that operative measures would be necessary 
for cuie were given palliative tieatment by injection of hsemorihoids because 
of their inability to finance an opeiation All four were markedly improved 
after the injection of large eroded internal hsemori holds Complete lehef in 
these patients depends, however, upon the coriection of mechanical factors 
not amenable to injection therapy Two patients had eroded haemoi rhoidal 
masses located entirely above the mucocutaneous line, which were prolapsing 
into the upper end of the anal canal Injection treatment gave these patients 
complete lelief for three and eight months Their haemorrhoids then 
reclined, as did then pruritus Both patients had been told at the tune of 
their original treatment that injection was not a cure for their haemorrhoids 
Both are now anxious to obtain more peimanent relief by haemorihoidectomy 
Two patients were treated for a consideiable length of time on the supposi- 
tion that mycotic infection was responsible, definite local pathological condi- 
tions within the anal canal being found at the original examination but 
ignoied Treatment was not satisfactory, and tbe necessaiy operative meas- 
mes have not yet been undertaken This leaves fiftj^-two patients in whom 
treatment has been completed Of these, fifty-two, 01 100 per cent, have 
enjoyed complete and absolute relief from their pruiitus, without recurrence, 
and without the use of analgesic ointments or the employment of the vaiious 
nerve-cutting 01 nei ve-blocking procedures which may give temporary relief 
The one exception to this was a man in whom subcutaneous injection of one- 
third of I pel cent quinine and urea hydrochloi ide was done to give immedi- 
ate lelief for a veiy severe itching His hasmori holds w’-ere then treated The 
relatively brief peiiod of lelief 111 many of these cases prohibits dogmatic 
assertion of permanent cuie, but their relief should enduie just as long as 
there is no recurrence of the original local pathological condition 

In summai)^ oui experience w'ould seem to justif)^ the statement that foi 
every case of piuiitus am theie is a definite local cause, detectable by proper 
examination, and amenalile to proper treatment 
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NON-SPECIFIC GRANULOMATA OF THE INTESTINES^ 

(iNFLAmiATOBI TUAIORS AND STKICTDRES OF THE BOAVEl) 

Leon Ginzburg, M D , and Gordon D Oppenheimer, AI D 

OP New York, N Y 

FBOM TIIF SnnGIC\L SERMCE OF DB A V BERG AND THE DEPABTMENT OF LABOR VTORIFS OF MOUNT SIN AI HOSPIT 

During the past few years we have encountered cases in increasing 
frequency which clinically and radiologically gave the impression of tumor oi 
tuberculosis of the bowel The appearance of the bowel at operation likewise 
was usually considered to be either that of hyperplastic tuberculosis or of 
malignant disease Examination of the resected specimens, hoAvevei, failed 
to substantiate such a view No evidence of specific disease, such as tubercu- 
losis, syphilis or actinomycosis could be found Amoebic disease of the bowel 
was excluded on study of the mici oscopical sections and of the stool, also by 
the mefficacy of emetm therapy in suspected cases Caicmoma, lympho- 
sarcoma, and Hodgkin’s disease were definitely excluded In a few of these 
cases the condition was evidently secondary to diveiticuhtis Aside from 
these, a large heterogeneous group of cases remained, differing from one 
another etiologically, but with certain common clinical and pathological find- 
ings These cases, showing various degrees of chronic productive inflam- 
mation m diffeient stages of healing, have long been known to English as 
well as continental surgeons In 1921, Tietze^ published a thorough resume 
of the subject with a very complete bibliography In 1923, Wilensky and 
Moschcowitz^ reported four cases collected from various institutions under 
the designation “Non-Specific Granuloma of the Intestine,” perhaps the most 
useful classification from the standpoint of the underlying pathology Mock'* 
lecently reported a series of cases using practically the same designation 
Clinically, these cases manifest themselves either by the development of 
palpable masses or by symptoms pointing to stricture of the bowel with 
ulceiation They may, therefore, with propriety, also be designated as non- 
specific mflammator)'^ tumors and strictures of the bowel 

Both the intestine and its peritoneal coveimg are known to possess 
lemarkable powers of resistance to infection and inflammatory lesions ivithin 
them show a striking tendency to undergo resolution Aloreover, the intes- 
tinal mucosa in itself possesses maiked regenerative power'* Suigeons have 
frequently recorded the amazing rapidit}’- and completeness with wdiich huge 
inflammatory exudates and masses may disappeai from the abdomen Very 
extensive disease or injury of the mucosa may heal ivithout permanent scar- 
ring resulting In some instances, however, following infection or injury, 
icstitiitio ad vifcgtaiii does not occur The persistence of infection or other 

♦Presented before the American Gastro-Enterological Association in I^faj, 1932 
The section on Localized Ileitis represents a joint studj w ith Dr Biirnll B Crohn 
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irritating factor or the inability of the tissues to overcome them, results in a 
series of reparative and destructive processes which lead ultimately to the 
formation of either hypertrophic pen-intestmal masses or extensive intra- 
mural hypertrophic ulceratue and stenosmg lesions or combinations of both 

Histological study of the larious types of lesions shows merely evidences 
of various degrees and stages of acute and chronic inflammation with infiltra- 
tion by lymphocytes, polymorphonuclear leucocytes, plasma cells and mast 
cells together with var}'mg degrees of fibroblastic proliferation and often 
degeneratne changes In some of the peri-mtestmal lesions there is often 
considerable hyalmization and calcification and e\en early bone formation has 
been encountered 

The presence of giant cells is a common finding We believe that these 
are of only accidental significance and are due to the presence of particles of 
non-absorliable vegetable matter n hich have become incorporated n ithin the 
lesion as a result of deep ulceration, remaining entrapped within the healing 
tissues Wilensky and Aloschcon itz reported the presence of certain large 
cells in the microscopical sections of one of their cases By means of special 
methods of staining, Doctor Antopol has been able to demonstrate in a few 
of our cases cells or groups of cells which are, in all probability, vegetable 
cells and around w hich giant cells are usuall} present We have found them 
m the serous and sub-serous layers of the bow'el, as well as within the sub- 
mucosa, which may be an indication of their powder to traverse the bow^el wall 
through 1 } mphatic channels Being non-absorbable, they become encap- 
sulated by foreign body gamt cells In the serosa they give rise to little 
nodules which can be differentiated grossly with great difficulty from miliary 
tubercles Similarly foreign body tubercles have been produced experi- 
mentally by the introduction of emulsions containing vegetable matter into 
the peritoneal cavity 5 . c o presence of a egetable cells is of twm-f old 

importance , by their irritant action they may be a contributing factor m 
producing the marked hyperplastic fibrosis seen m some cases, in addition, 
they are probably responsible for the confusion of these non-specific lesions 
w ith tuberculosis, due to their stimulating the production of giant cells 

The following is based on a study of fifty-two cases which have been 
obsened and operated upon, most of them at the jMount Smai Hospital m 
the Surgical Seiwice of Dr A A Berg during the past ten years Only 
cases^ 111 which resection was performed or specimens obtained are con- 
sidered The microscopical sections were restudied with the imaluable aid 
of Dr Paul Klemperer in order to settle certain questionable points An 
accurate etiological or pathological classification is at present impossible We 
submit the following classification, therefore, fully conscious of its defects 
and o%erlappmgs, but pleading m its favor a certain degree of clinical utility 

* Cases of sigmoid di\ erticulitis or cases with lesions situated distally to the recto- 
sigmoid junction are not included Two cases of ulceratue jejunitis near the fossa of 
Treitz ha\e also been excluded from this studj 
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It IS our plan to discuss each group and report in short abstracts some of the 
typical cases 

( 1 ) Extra or pen-intestinal granuloniata secondary to sealed-off perfora- 
tions of the bowel 

(2) Granulomata secondary to known vascular disturbances of the gut 

(3) Localized hypertrophic ulcerative stenosis of the terminal ileum 
(Regional ileitis ) 

(4) Localized hypertrophic colitis with or without low-grade generalized 
colitis 

(5) Simple penetrating ulcers of the colon 

(6) Lesions secondary to inflammation of the appendages of the bowel 
such as appendicitis diverticulitis, typhlitis 

(I) LESIONS IN WHICH THE INFLAMMATORY REACTION IS MAINLY EXTRA- OR 
PERI-INTESTINAL AND WHICH ARE SECONDARY TO SEALED-OFF 
PERFORATIONS OF THE BOWEL 

As a response to a slowly peiforating lesion of the intestine that has 
become sealed off by omental, parietal or visceral adhesions, large inflamma- 
tory masses with very little or no pus formation may develop These are 
intimately adherent to the serosa and subserosal tissues but do not actually 
involve the submucosal and muscular layers of the gut A typical example 
IS the lesion resulting from perforation of the colon by foreign bodies, such 
as fishbones Usually, this accident lesults in the formation of a localized 
intra-abdominal abscess In some instances, however, possibly due to a slow 
rate of perforation, the inflammatory reaction is chiefl)'- productive As a 
result of the continued presence of a penetrating foreign body and the low- 
grade infection resulting a marked hypertrophic inflammatory reaction takes 
place in the pencolonic and subserous layers of tissue and both clinically and 
at the operating table may give the impression of being a colonic neoplasm 
Three of our cases were operated upon with a previous clinical diagnosis of 
malignant neoplasm but were recognized as inflammatory tumors at the time 
of operation and foreign bodies sought for and found Perforative lesions, 
from whatever cause, may involve the omentum with the development of a 
large omental mass of tissue with areas of necrosis and xanthomatous change, 
firmer fibrotic masses, areas of calcification or discrete encapsulated miliary 
abscesses The lesion in the wall of the gut may be minimal 

An exceeding^ interesting group aie those cases in which a pseudo- 
tumor of the abdomen wall itself develops as a result of a perforative lesion 
becoming sealed off by the anterior parietes In two such cases, foreign 
bodies (fish-bone, toothpick) were found m the centre of a laige firm tumor 
mass involving the lectus muscle and pio-peritoneal tissue Each of these 
tumors had been excised because of a diagnosis of sarcoma of the abdominal 
wall The opposite surface of each of these masses was densely adherent to 
the omentum but there was no evidence of adherent bowel In two other 

1048 



GRANULOMATA OF INTESTINES 

cases in Inch the same pre-operative diagnosis of sarcoma as made adherent 
gut \ias found on the deep side of the mass, a perforation apparently having 
been sealed off by the parietal peritoneum The “tumors” were found to be 
oedematous, granulomatous lesions immlving the parietal peritoneum and the 
pro-pentoneal cellular tissue 

A total of ten cases'^ makes up this group, five of them definitely due to 
foreign body In three cases, the inflammatory mass was mainly in the 
serosal and subserosal layers of one of the flexures of the colon In two 
instances the mass uas mainl}'- omental, the original site of the perforation 
being m the transverse colon in one instance and in the small intestine m the 
other In four cases the main mass of granulomatous tissue lay in the abdom- 
inal parietes In one instance it uas chiefly perivesical 

Clinically these cases u ere characterized by the development of a palpable 
mass uithout symptoms of obstruction or ulceration Because of the lack of 
intramural involvement of the bowel, the barium meal or enema usually 
showed no abnormalities Occasionally, a persistent spasm of the bowel 
adjacent to the lesion was encountered and gave the impression of a filling 
defect At operation these tumors were not found to encroach upon the 
intestinal lumen, and intra-intestinal irregularities or ulcerations w^ere absent 
This point IS of use in differentiating densely adherent pen-mtestmal mflam- 
mator}' masses from neoplasm or from inflammatory diseases wduch actually 
invoh e the bowel w all 

(II) LESIONS SECONDARY TO KNOWN VASCULAR DISTURBANCES OF THE BOWEL 

The most striking example of this type of lesion that w^e have encountered 
IS the stenotic involvement of the bow^el which occurs when badly compro- 
mised but viable gut has been leplaced following operation for strangulated 
hernia In these cases there is permanent vascular injury affecting the 
intramural vessels of the bowel Vascularization through collateral anastomo- 
ses IS sufficient to prevent necrosis of the muscular and fibrous la3^ers of the 
bow el It IS, however, insufficient to permit the usual and very active regener- 
ation of the mucosa Ulceratue lesions of the mucous membrane ensue 
followed by secondarj* infection and the gradual production of severe grades 
of cicatricial stenosis of the intestinal lumen Five such cases have been 
encountered in this series All w'ere of the type of a tubular stenosis, i e , 
stenosis invoh ing an entire segment of bow el corresponding to the extent of 
previous strangulation Cases of narrow annular stncture corresponding to 
the site of constriction at the neck of a hernial sac have been reported m the 
literature In this series w e obser^ ed one annular stricture m wduch a loop 
of gut had been caught under an encircling band of omentum Small mesen- 

* The large group of cases w ith marked productive pericecal changes due to appen- 
dicitis and pensigmoidal inflammatorj masses from sigmoid di\ erticulitis also belong in 
this group and are much more common than am of the other t\ pes of lesions noted They 
are so well known, howerer, that thej ha^e not been especially studied or included in the 
enumeration of this group 
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tenc tears have also been leported as causing similar stenosis and through a 
like mechanism 

The symptoms weie those of gradually inci easing subacute intestinal 
obstruction, the ulceiative phase apparently passed by unnoticed The symp- 
toms of obstruction appealed anywhere fiom two weeks to six months 
following the sti angulation Shoit-cncuiting entei o-anastomosis afforded 
relief of symptoms m four cases, lesection m one One patient came to 
autopsy without operation 

In these cases we have definite evidence from the history and findings 
at the piimaiy operation that there had been an extensive vascular insult 
How large a idle the vascular mechanism plays in cases where the causal 
connection is not so clear cut is difficult to say Although not susceptible 
of proof, the possibility must be borne in mind that such conditions as 
repeated, self-reducing intussusceptions or recurrent partial volvulus espe- 
cially at the ileocecal angle may be responsible for certain chionic inflamma- 
tory lesions It must be emphasized that the end stages of a lesion in which 
primary vascular insufficiency pioduced neciosis and secondary infection of 
the bowel resemble in most respects those in which a primary infectious agent 
has produced secondary and thrombotic and degenerative changes 

(III) HYPERTROPHIC ULCERATIVE STENOSIS OF THE TERMINAL ILEUM 

(Regional ileitis) 

In this group of cases the teiminal ileum was the seat of the lesion which 
was especially marked at the ileocecal A’^alve, usually terminating abruptl)'’ on 
the ileal side of the valve Proximally, the lesion diminished in severity, the 
signs of the disease being raiely found farther than twelve to fifteen inches 
from the ileocecal junction We have no clue to its etiology but observation 
of vaiious stages of the disease process m different patients leads us to 
believe that the following are the steps m its development The piimary 
stage, we believe, occurs in the form of multiple oval or lenticulai ulcerations 
in the mucosa of the mesenteric side of the bowel We have found this 
lesion on a number of occasions proximal to the mam hypertrophic mass and 
separated from it by normal appearing mucosa As the disease progresses it 
IS charactei ized by two mam featuies, first, a marked tendency to peifoia- 
tion, and second, an excessive proliferative leaction m the submucosa The 
end stage of the process, the one most frequently encountered, is manifested 
by the conversion of the terminal ileum into a thickened, iigid, hose-like 
tube (Figs I and 2 ) When opened, the normal transverse intestinal folds 
m the teiminal portion of the ileum are seen to be in part destroyed and m 
part flattened and broken up into polypoid masses A low of linear ulceia- 
tions m the mucosa overlying the mesenteric bordei is piactically a constant 
finding In places, especially neai the caecum, the mucosa is almost completely 
atrophic and there may be papillaiy exciescences, especially along the margins 
of the ileocecal A^alve The submucosa is enoiniously thickened and con- 
tributes to the marked diminution m the calibre of the lumen Perforation 
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may occur aftei adhesion of two loops of bowel oi between the leaves of the 
mesenteiy, which with the enlaiged glands gives use to faiily large masses 
The puiiilent exudate may foice its wa}'- through loose cellular tissues form- 
ing secondaiy fistulous communications with the caecum oi colon At times 
the pel foiation occurs into the peritoneal cavity with foimation of an intra- 
peiitoneal abscess Diamage of these abscesses results m the formation of 
intractable fistulae These patients present themselves m four different clini- 
cal pictuies 

(i) Symptoms Snmilating Those of Acute Appendicitis — The first sign 
of the disease may be an attack which is impossible to differentiate clinically 
from appendicitis At operation, however, it is at once noted that the terminal 



Fig I — Non specific inflammatory stenosis of the terminal ileum The inflammatory 
process ends rather abruptly at the ileocecal valve The fibrotic thickening of the ileal wall 
IS well shown, as are some polypoid mucosal masses 

ileum IS soggy, oedematous and blotchy, and that there are numerous large 
succulent glands m the terminal mesentery In no case of our series was 
lesection performed m this stage of the disease so that we are ignorant of 
the underlying pathological changes present during this stage A number of 
these patients were observed clinically as they passed into the more chronic 
phases of the disease One case is symptom-free two years after exploration 
although X-ray shows definite narrowing in the teiminal ileum 

Occasionally, these patients are admitted with an abscess already present 
Drainage may result m the foimation of a chronic fistula immediately after 

^ Since the completion of this article the patient has reappeared with recurrence 
of s3miptoms Resection revealed a t3’^pical hypertrophic ileitis 
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operation oi there may be primary healing with secondaiy bieakmg down, 
occurring weeks oi even months latei 

( 2 ) Symptom'; of Ulceiafivc Enteiitis — Theie may be a low-giade diar- 
rhoea, loss of flesh and stiength, mild colicky pains and development of a 
secondary ansenna This type is rathei uncommon 

(3) Symptom of Cln onic Incomplete Ohsti uction of the Small Intestine 
— This is the most common manifestation of the disease The patient may 
have previously passed thiough one of the phases described above, but fre- 
quently the symptoms of obstruction appear without any pievious history 
Severe abdominal cramps, visible peristalsis, and borborygmi are the symp- 
toms complained of most frequently The duration of symptoms in this 



Fig 2 — Nonspecific hypertiophic stenosis of the terminal ileum The gradual transition 
from normal bouel to the eNtensiveh diseased portion is uell shown The probes pass into 
peiforations on the mesenteric side of the bowel, which foimed abscesses in terminal mesen 
tery At the hepatic flexure is the site of a perforation into the colon 

group vanes fiom one to thiee years At operation theie is found the 
characteristic hose-hke appearance of the ileum refeiied to above, fiequently 
very densely adherent to or communicating with the caecum, ascending colon 
or sigmoid The occasional presence of small tubeicle-hke nodules may 
render differentiation from tuberculosis difficult The natuie of these foreign 
body tubercles has been discussed above 

A mass was palpable in every case of subacute or chionic type observed 
by us Visible peristalsis was frequently noted The barium enema, as a 
rule, showed no abnormality since the disease extends no farther than the 
ileocecal valve Houevei, pathological ileocolic or ileosigmoidal secondary 
communications may be formed and be reflected m the barium enema, tins 
may lead to a false conception of the nature of the disease process (Fig 3 ) 
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In two instances, barium meal demonstrated definite narrowing in the terminal 
ileum and ileal stasis (Fig 4 ) In most cases, however, no attempt was 
made to administei a baiium meal because of the fear of precipitating com- 
plete obstiuction 

(4) Chiomc Inti actable Fistula — These have lesulted following drain- 
age of intra-abdommal abscesses and have lesisted attempts to produce 
closure by exposure of the internal opening and simple suture with enteros- 
tomy Cure has been achieved either by short-circuiting opeiations with 
exclusion of the involved loop or by resection of the diseased segment with 
enterocolostom}!" The findings at operation are those described under the 
chronic form of the disease with the added presence of extensive adhesions 
There have been thirteen ileocecal resections in this group with one death 
Of the surviving twelve patients, one returned with an annular stricture a 
few inches proximal to the site of the oiigmal resection The other cases 
have done well We have only one pioved case in which a previous short- 
en cuiting operation had been performed, this patient later lequiimg resection 
An anastomosis had been made, apparently through diseased tissue, without 
division of the afferent ileal loop, with resultant implantation of the disease 
on the colonic side of the anastomosis There weie four other patients, who, 
we believe, fall into this group in whom enterocolostomy with exclusion 
proved curative However, no specimens were removed from these patients 
and they are not definitely included in this series 

Relation to Appendicitis — We have not been able to establish a relation- 
ship between appendicitis and the condition found m any of our cases 
Approximately half of these patients had been subjected to previous append- 
icectomies In some of them it had been noted at the time of the appendicec- 
tomy that distinct abnoimahties weie already present in the terminal ileum 
In the other patients the appendix wms examined at the time of 1 esection but 
no intrinsic abnoimahties iveie found in it, except a severe peri-appendicitis 
Relation to Tiihei culosis — Careful study of the microscopical sections 
revealed no definite tubercles and no caseation necrosis, nor could tubercle 
bacilli be demonstrated In six instances, gumea-pig inoculation, inoculation 
into rabbits and into chickens weie made and all failed to show evidence of 
any variety of tuberculosis Lowenstem cultures for tuberculosis were made 
in three instances and proved negative 

It might be aigued that evidences of tuberculosis would be difficult to 
find in tissue which has undergone fibrosis However, neither tubeicles iior 
tubercle bacilli could be demonstrated even in the active ulcerative lesions 
found pioximal to the mam hypei trophic mass Even m the tubercle-hke 
structures occasionally seen on the seiosa, evidence of tuberculous infection 
could not be found 

During the past ten years there have been only six cases of locahcicd 
hypei ti ophic ileocecal tubei culosis resected surgically at the Mount Sinai 
Plospital as against eighteen of the non-specific variety ^ There have been 

* Well-defined active cases of pulmonary tuberculosis are not as a rule admitted to 
the hospital 
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a iiumbei of instances of multiple tuberculous foci in the intestines found in 
the course of lapaiotomy Theie have also been a few cases with active or 
advanced pulmonary tubeiculosis showing X-ray evidence of involvement of 
the ileocecal region , m such instances operation was never i esorted to 

To sum up our impressions of “primary” localized hypci plastic ileocecal 
tubeiculosis, we would state that m oui experience a surprising numbei of 
cases diagnosed as such clinically proved on microscopical examination to be 
non-tubeiculous lesions, while those indubitably tuberculous proved to be 
nnsintable for operative lesection because of the multiplicity of these lesions 

(IV) LOCALIZED HYPERTROPHIC COLITIS 

In addition to the localized palpable inflammatory mass, some of the cases 
at one time oi anothei piesented evidence of a low-grade general colitis, 
although much milder than the usual diffuse ulcerative type Conveisely, 
ulceiative colitis may affect predominantly or almost exclusively certain seg- 
ments of gut, a fact which has been emphasized by Doctor Berg for years m 
discussing such cases on lounds, recently Bargen'^ has reported a series of 
cases illustrating the same point In most of the present cases there were no 
1 ontgenological or sigmoidoscopical evidences of generalized colitis piior to 
the time of operation and the symptoms were attributed entirely to the 
localized colonic disease In a few of these cases, persistence of symptoms 
after lesection led to lenewed investigation which m some instances showed 
evidences of mild geneial colitis which responded to medical theiapy In 
only one case did definite symptoms appear first in relation to a segment of 
gut other than that m which the hyperti opine mass ultimately developed 
(Case II ) 

Of this group the c«cum and ascending colon were the seat of the lesion 
five times, the rectosigmoid three times, the mid-sigmoid once, and the 
junction of the sigmoid and the descending colon three times In the ascend- 
ing colon, the hypertrophic disease usually extended upward until a few 
inches fiom the hepatic flexure The mucosa showed occasionally large 
irregular ulceiated areas reaching one-half inch in diameter with areas of 
hypertrophic mucosa between them (Fig 5 ) In other cases the ulcers 
weie smallei and were overshadowed by the bullous polypoid mucosa 
Papillomatous and polypoid changes weie common in the mucosa The 
submucosa was moderately thickened and oedematous The serosa was 
opaque, and there was marked thickening and hypertrophy of the subserosal 
fat both 111 the colon and mesocolon The lymph-nodes in the ileocecal angle 
veie enlaiged Numerous adhesions to the omentum and to surrounding 
loops of gut were found at operation 

In the sigmoid the pathological changes showed a greater cicatricial 
tendency with more limited involvement and relatively little ulceration There 
was a greater tendency to development of strictures and papillary prolifera- 
tion m the mucosa (Fig 4 ) Microscopically, merely various stages of 
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non-specific inflammation were seen Careful search was made foi amcebse 
as well as tubercle bacilli, but no evidence of eithei was found 

Most of these patients had been ill for about six months befoie coming 
for operation Abdominal pain, diairhoea, and blood}'^ stools weie the most 
common complaints when the proximal colon was involved When the sig- 
moid was involved, constipation and painful defecation weie inesent In 
some the S)’-mptoms weie mainly those of obstiuction A mass was found 



Fig S — Hjpertrophic colitis inioUing; right colon The extensue 
ulceration and pol>poid lupeitrophj of the mucosa are veil shown (Cf 
Fig 6 ) 

m every case either by abdominal palpation oi by pelvic examination of the 
cul-de-sac X-ray examination showed either an inegular filling defect or 
an area of narrowing m the involved segment When the filling defect was 
unusually extensive, the presence of inflammatory disease rathei than neo- 
plastic disease seemed more likely (Figs 6, 7 ) In two cases, radi- 
ological evidence of co-existmg colitis in addition to the presence of a local 
lesion was shown On the whole, however, radiological differentiation from 
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Fig C C-ise of localized hjperttophjc ulcerative colitis — irregular filling defect involving ascending Fig 7 — Barium enema Plate taken thiee years following resection, 

colon and hepatic nexuie Ihe left half of transveise colon is noinial diseased area shown in Fig 6 For two years following resection the 

transveise colon remained normal Plate taken when patient had return 
of symptoms shows extension of diseased process to the transveise colon 
as fai as the splenic flexure 
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neoplasm or tuberculosis was not possible with certainty The sigmoid- 
oscope IS of value in diagnosis not only for lemoving specimens for micro- 
scopical examination, but also for demonstiating multiple foci of disease 
At operation the deteimination of the exact natuie of the pathological 
changes is again very difficult Most of these cases were subjected to resec- 
tion under the operative diagnosis of carcinoma or tubeiculosis Ulceration 
on the inside of the bowel, projection of papillary growths into the lumen 
and the presence of annulai inffitiation mimic neoplasm very closely 

In lesions involving the right side, ileocolic resection was performed five 



Fig 8 — Filling defect in left trans\eise colon caused b> narrow anniihr 
structure, piobablj from healing of simple penetrating ulcer of colon 

times with no inoitality, no othei proceduie was adopted foi this form of the 
disease One of the patients had a mild recurience of symptoms which 
cleared up under dietetic treatment 

In lesions involving the uppei and midsigmoid, a Mikulicz operation 
was performed three tunes and an exclusion ileosigmoidostomy in one case 
In another case, where, in addition to a lectosigmoid mass, definite evidence 
of generalized colitis could be demonstrated, a cecostoiny was performed 
Marked shrinkage m size of the mass and subsidence in severity of the 
symptoms followed In two cases with localized lesions at the rectosigmoid 
junction, abdominoperineal resection with lestitution of continuity by extra- 
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peritoneal pre-sacral anastomosis ^\as performed according to the technic of 
Dr A A Berg The only alternative m these cases would ha\e been a left 
inguinal colostomy v hich would probably have resulted m complete stricture 
of the bowel below that site and precluded any later attempt at closure of the 
inguinal anus without a secondary and more difficult resection of the involved 
area There w ere no mortalities in this group 

(V) SIMPLE PENETRATING ULCERS OF THE COLON 

This term is applied to a group of cases which show one or more clean- 
cut penetrating ulcers which look almost like punched-out peptic ulcers It is 
apparently a purely local disease, the surrounding colon not appearing to be 
grossly diseased In two cases, penetration had occurred through the colonic 
wall and had become sealed off by adhesions of omentum or epiploic appen- 
dices vith the formation of rather firm inflammatory masses which gave the 
impression of being penetrating or perforation neoplasms Both these lesions 
were situated m the ascending colon and w'ere operated upon with the clinical 
diagnosis of acute appendicitis At operation they were mistaken for carci- 
noma of the colon and were resected as such Another manifestation, prob- 
ably the same type of lesion, w'as encountered at autopsy m a patient who 
had experienced seiere repeated haemorrhages from the bowel, one of which 
finally prmed fatal Tw'ehe centimetres from the rectum a group of 
punched-out ulcers was encountered At the base of one of them was an 
arteriosclerotic vessel which had been eroded by the penetrating ulcers 

The end-result of the healing of such an ulcer or group of ulcers was 
probably at the basis of an annular stricture follownng the transverse colon 
of a young w oraan w ith no evidences of colonic disease We have no con- 
ception of the underlying etiology of these lesions It is possible that they 
are due to injuries b} ingested foreign bodies It is also a possibility that 
they are of vascular origin and are due to the blocking of a small vessel 
They ha^e been found not infrequently at autopsies performed at this hospital 
m a large variety of conditions, especially ursemia, vascular diseases and 
blood dyscrasias They are usually not matters of surgical concern except 
W'hen by perforation they give rise to a mass or in the process of healing 
result in stricture 

(VI) INFLAMMATORY MASSES SECONDARY TO LESIONS OF APPENDAGES OF 
THE BOWEL (appendicitis, t\phhtis, diverticulitis) 

Probably the best known example of this variety of inflammatory mass 
IS that which is secondary to sigmoid dwei ticulifis This form has been so 
much discussed m recent years that we feel there is no reason for including 
It m the present study We wish, howe\er, to emphasize in passing that 
m addition to the large pensigmoidal inflammatory masses caused by perfora- 
tion of a dnerticulum or extension through it of infection from the lumen 
of the bow el, there is another and less common type In the latter there is a 
gradually developing submucous inflammatory infiltration of the sigmoid as 
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well as an adhesive perisigmoiditis and the development of a considerable 
degree of intiamural fihrosis and hyperplasia with a consideiable degree of 
stenosis This type clinically and radiologically is extremely difficult to 
differentiate from malignant stenosing lesions of the sigmoid and even at 
opeiation differentiation may be impossible 

The relation of the appendix to the development of ceitain hyperplastic 
masses in the ileocecal region is a moot point In many cases an unresolved 
appendicitis is undoubtedly responsible foi the formation of a hyperplastic 
fibrotic mass, the so-called “appendicitis fihi oplastica” but this does not 
account foi all the lesions found in this legion When the appendix is the 
source it is found buried in the cecal wall, or, as in one of our cases, in the 
terminal ileum, and forms part of the inflammatory mass The extension 
of the inflammation in these cases is by contiguity, and, as might be expected, 
is mainly pericecal with involvement of the subserosal tissue The submucous 
layer of the gut does not appear to be involved Occasionally, tiny abscesses 
between the appendix and the Ccecum will be uncovered when the former is 
mobilized, and fistulae running into the ciecum may be found This type of 
lesion IS quite common, its true nature is usually appreciated and resection 
IS rarely performed 

There is another and much larei type of lesion, however, which may be 
called chronic typhlitis, m which the appendix, though thickened and indu- 
lated, lies free and non-adherent Both appendix and c^cum show a marked 
submucous thickening, oedema and fibiosis The lesion does not extend into 
the ascending colon or into the ileum except at the ileocecal valve, points 
which serve to differentiate it from the two other types of non-specific 
inflammatoiy disease encountered in this region which have been discussed 
above Large masses of firm nodes are found in the ileocecal angle Upon 
examination the pathological alterations involving the appendix and caecum 
are seen to be continuous If the route of spiead weie by direct extension 
from appendix into caecum it would have to be through the contiguous 
submucous layeis of the appendix and caecum However, clinically it is well 
known that inflammation of the api^endix usually stops short of the extreme 
base even in the most virulent foim of the disease Doctor Klemperer, who 
at one time made a study of the extent of the basal involvement in acute 
appendicitis, w^as able to substantiate this clinical obseivation from his path- 
ological study 

The question then ai ises whether the extension takes place into the caecum 
from some unusual form of acute appendicitis involving the base or whether 
the ileocecal changes are primal y, the appendix participating simply as a 
component portion of this segment of gut We are inclined to believe that 
the type of chronic cecitis wdnch shows extensive submucous intramural 
involvement but wnthout evidences of mucosal ulceration is secondary to a 
partially resolved acute or chi onic typhlitis 

There is no doubt about the existence of acute typhlitis as a clinical entity 
On an active emergency seivice three or four such cases are encountered 
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eveiy yeai Clinically and on jihysical examination they piesent the pictuie 
of acute appendicitis Opeiation, however, leveals a succulent, oedematous, 
inflammatoiy lesion without much peiitoneal injection oi fihiin deposition, 
involving the cfficum, the i etropei itoneal tissue, the appendix and the ileo- 
cecal glands The appendix does not appeal to be moie acutely involved 
than any of the adjacent tissues Localized aieas of induration fiom ^ inch 
to an inch in diameter may be piesent In some of these cases the appendix 
and a lymph-node fiom the ileocecal angle were lemoved On pathological 
examination these levealed only acute inflammatory hyperplasia In one 
subacute case in which ileocecal resection was peifoimed, a small ulcer was 
still piesent m the ciecum, the submucosal piohferative reaction was out of 
all propoition to the size of the ulceiative lesion Most of the acute cases 
probably clear up, with or without operation An especially seveie case was 
recently encountered which came to post-mortem examination The csecum 
was found gieenish-black and gangienous There were numeious cecal 
ulceiations, two of which had perforated The appendix was gangienous 
Jennings® has recently called attention to this type of case 

In other cases repeated attacks lesult finally m the formation of a chronic 
submucous and subserous inflammatoiy mfiltiation In such chronic cases 
there are no ulcerative, polypoid or papillaiy changes in the mucosa, the cecal 
wall IS thickened and induiated and theie aie few adhesions piesent 
A chronic lymphadenitis of the ileocecal lymph-nodes may contiibute to the 
final pathological picture 

The symptom usually complained of is recurrent pam m the right lower 
quadrant without any history of blood in the stool, diairhcea or constipation 
At times the chief complaint is the presence of a mass Radiologically, 
filling defects or inegulaiities m the caecum are noted The general condition 
of the patient is usually good, opeiation being mainly undertaken because of 
the presence of a mass At opeiation differentiation from tuberculosis may 
be difficult and the cases subjected to resection have been operated on because 
of their similarity to that condition 

SUMMARY 

(1) A study is reported of fifty-two cases, exclusive of sigmoid divertic- 
ulitis, manifesting themselves clinically as tumors or strictures of the bowel 

(2) Clinically, ladiologically and at operation these were usually regarded 
as malignancy or localized hyperplastic tubeiculosis 

(3) Microscopical examination of the resected specimens showed vari- 
ous stages and degrees of acute and chronic inflammation with production of 
much fibrous tissue 

(4) No exact pathological or etiological classification is attempted For 
clinical purposes the cases are divided into six groups, some of which overlap 

(a) Pencolonic or peri-intestinal gianulomata due to sealed-off 
perforations 

(b) Intestinal stenosis due to known vascular lesions of the bowel 
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(c) Localized hypertrophic ulcerative ileitis 

(d) Localized hypertiophic colitis 

(e) Local penetiating ulcers of the colon 

(/) Gianulomata secondaiy to inflammation of apj^endages or divertic- 
ula of the bowel 

(5) The vaiious gioups aie discussed and illustiative cases briefly 
reported 

(6) In our material localized hypeiplastic tuberculosis of the bowel in 
patients without evidence of pulmonary tuberculosis was less common than 
the non-specific variety of inflammatory lesion of the bowel 

The authors wish to e\tend their gratitude to Dr A A Berg for so generously 
placing his extensive material at their disposal To Dr Paul Klemperer they are indebted 
for his invaluable and gracious assistance in studying the pathological phases of the con- 
ditions considered in this paper Thanks are due to Dr Louis Gross for numerous sug- 
gestions in the preparation of this paper and for putting the facilities of the laboratory 
at our disposal To Drs Richard Lewisohn, Harold Neuhof Edwin Beer and I C Rubin 
thanks are due for permission to use individual cases 

BIBLIOGRAPHY 

* Tietze Die Entzundliche Geschwulste des Dickdarms-Ergebnisse der Chirurgie und 

Orthopadie, vol xii, p 21 1, 1920 

- Wilensky, A O , and Moschcowitz, E Non-specific Granuloma of the Intestine Am 
Jour Med Sci , vol Kvi, p 48, 1923 

“Mock, H Infectious Granuloma Surg, Gynec, and Obst, vol hi, p 672, 1931 

* Schlofter Mitteilung and d Grenzgebiete, vol xiv, p 251, 1905 

® Roth, H Fremd-Korper Tuberkulose des Bauchfells-Frankfurter Zeitschrift fur 
Pathologic, vol XXIX, p 59, 1923 

“ Coronini, and St latrou Klmische und experimentelle Beitrage uber Fremd-Korper 
Tuberkulose des Bauchfells-Deutsche Zeitschrift fur Chirurgie, vol cxcviii, p 137, 
1926 

" Bargen, and Weber Regional Migratory Ulcerative Colitis Surg, Gynec, and Obst, 
vol 1 , p 964- 1930 

“Jennings, J Annals of Surgery, vol xciii, p 828, 1931 
“Antopol, W L3xopodium Granulomata (m press) 

Barron Simple Non-specific Ulcer of Colon Arch of Surg , vol xvii, p 355, 1928 
Ginzburg, and Klein Late Intestinal Stenosis Following Strangulated Hernia Annals 
OF Surgery, vol xlvii, p 204, 1928 


1062 



ENTEROSTO:VIY IN ILEUS 


By Ealph Colp, M D 
OF Xew York, X Y 

KPOM TnE “tn’G'C'M, erpnrE or mocnt sr « hospital 


The prognosis of acute intestinal obstruction has ah\ ays been grave In 
spite of the numerous clinical and important experimental studies made in this 
field, little of practical value has been added to lessen the staggering mortality 
The actual cause and mechanism of death m these cases is obscure and 
the fact that so much controversy exists emphasizes quite definitely that the 
problem is far from its ultimate solution It is not within the province of the 
present study to discuss this phase of intestinal obstruction, for the recent 
papers of Ochsner^ and iMorton^ have fully covered this material It may 
suffice to state that the majority of investigators believe that toxins are pro- 
duced in the obstructed bovel, which, when absorbed, cause the familiar clini- 
cal picture, but the exact nature, origin, composition and manner of absorption 
of these poisons is still undetermined There is no doubt that cases of 
duodenal and jejunal obstruction run a more rapid and fatal course than those 
m which either the ileum or colon are affected The loss of the secretions of 
the upper portion of the gastro-intestinal tract probably accounts for this 
It is possible that the toxaemia in high obstructions may be increased by the 
absorption of duodenal and pancreatic secretions before they can be ade- 
quately detoxified by the cells of the ileum It is also true that cases of 
obstruction complicated by a vascular strangulation are more toxic than those 
m w'hich the obstruction is simple But, undoubtedly, the most important 
factor influenang the prognosis is the element of time, for naturally the 
longer the penod of obstruction, the greater the absorption of intestinal 
toxins, and the more marked the dehydration Most workers are agreed that 
the characteristic dehydration and the concomitant chemical changes in the 
blood, the increase in the urea and non-protein nitrogen, the decrease in the 
plasma chlorides, and the rise m the carbon dioxide combining power, play 
very' important roles in the fatal cases of intestinal obstruction 

The clinical picture of either the mechanical or the paralytic variety of m- 
(.cstinal obstruction is quite similar and is usually evidenced by sev’^ere dehy- 
dration, abdominal distention with or without vomiting, the absence of bowel 
c^acuatIons, and occasionally visible peristalsis It is very important, how'^- 

cvcr to differentiate between these two varieties because the treatment is 
different. 


The mam basis of therapy in dynamic ileus must be the urgent relief of 
t e obstruction with its toxsemia and the associated deh}dration An early 
diagnosis with immediate operation and the adequate supply of fluids admin- 
istered orally, subcutaneously, intravenously and by rectum, answer these 

requirements 
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Whenever possible, the anaesthesia employed should be spinal because it 
insures a complete abdominal relaxation which makes exposuie simple, and 
the operation may be speedily pei formed with the minimum amount of trauma 
and shock There is a group of cases in which the obstructed intestine re- 
mains dilated after the cause has been lemoved The question naturally arises 
whether the immediate external drainage of the distended loops will diminish 
the degree of intestinal toxjemia and relieve intra-mtestinal pressure The 
operation of enterostomy has been used foi years When the shortcomings 
of ileostomy were lecognized more than a decade ago, jejunostomy was en- 
thusiastically recommended High jejunostomy for a time was heralded m 
many clinics as an ideal method to effectively dram the lethal toxins originat- 
ing m the duodenum Theoretically, it should lessen the absorptions of in- 
testinal poisons near the source of their origin The arguments in favor of 
jejunostomy, however, seem to be mainly academic for any surgeon who has 
seen the rapid deterioration of unfortunate patients suffering from duodenal 
fistula, has little enthusiasm for the possible problem of a subsequent persist- 
ent high jejunal fistula For even though fluids are adequately supplied to 
combat the dehydiation caused by the loss of bile, duodenal and j^ancreatic 
secretions, death often occurs In fact Haden and Oir^ who have contrib- 
uted much of value to the vast bibliography of intestinal obstruction have 
shown that in experimental high obstruction m dogs, a jejunostomy shortened 
the span of life And while ileostomy itself did not prolong the lives of 
the animals, if this procedure was combined Avith hypodermocylsis, life was 
definitely piolonged 

Cases have been observed clinically m which a jejunostomy was performed 
to insure the immediate drainage of high intestinal toxins, but the life of the 
individual became so seriously menaced by subsequent dehydration, inanition 
and skin maceration, that the closure of the jejunal fistula was demanded 

Ileostomy m geneial and jejunostomy in particular have never been used 
extensively m the treatment of intestinal obstruction at Mount Sinai Hospital, 
New York A study of the available material will show that jejunostomy has 
not demonstrated its superiority sufficiently to counterbalance the ill-results 
seen so often after its institution, and even ileostomy has been of such doubt- 
ful value that it should only be used in very carefully selected cases 

In a large senes of cases of intestinal obstruction of vaiious groups, 
enterostomy was done in only forty-one cases of the acute mechanical ileus 
and in twenty-one cases of paralytic obstruction The causes of the ileus for 
which an enterostomy was performed are enumerated in Tables I and II 
respectively 

The mortality following enterostomy m the dynamic grouji averaged about 
70 per cent , and in the adynamic, 80 per cent Jejunostomy was done in 
eleven cases with a mortality of 73 per cent , and ileostomy in the remainder 
with a mortality of 74 pei cent This is a fearful mortality but it must not be 
forgotten that in the majority of cases, the period of obstruction had lasted 
from one to six days, and in many instances, enterostomy was done as a jiro- 
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cedure of last resort and performed in a desperate endeavor to stave off im- 
pending dissolution 


Table I 


Cases of Mechanical Ileus in Which Entci ostomy JVas Peifotnied 


Cause of Obstruction Number 

Post-operatn e adhesions 

old IS 

Tumors of the large bowel 8 

Acute intussusception 7 

Strangulated hernia 4 

Post-operative adhesions following 

recent appendicectomj 4 

Inflammatorj ileal stricture 2 

Pehic peritonitis following carci- 
noma of bladder i 

Peh 1C peritonitis follow ing dn er- 

ticulum of bladder i 

Pehic peritonitis following appen- 

dicectomi 2 


Living 

3 

3 
0 
0 

4 

I 

0 

1 

2 


Dead 

12 

5 

7 

4 

0 

I 

I 

o 

0 


Percentage ^Mortality 


44 14 30 


70 % 


The Witzel technic of enterostomy was performed m almost all cases 
While it is a simple operation, it requires great care and careful attention 
to the toilet of the peritoneum The insertion of a rubber tube into a friable, 
dilated intestine filled with highly toxic material, may result m the tearing 
of the bow'el with inevitable spilling and a generalized contamination unless 
the procedure is gently performed The cuff of the enterostomy tube must be 
securely fixed to the surrounding skin for otherwise the tube may be inad- 
vertently dislodged causing intraperitoneal leakage This unfortunate acci- 
dent happened twice in this series In another case the indwelling tube caused 
pressure against the bow'el wall resulting in a perforation into the free peri- 
toneal cavity After a certain length of time, leakage occurs about the tube 
and the care of the surrounding skin taxes the ingenuity of most resourceful 
surgeons The automatic closure of the enterostomy following the withdraw^al 
of the tube does not happen as frequently as a theoretical consideration of 
the Witzel valve might lead one to believe The enteric fistula in the sixteen 
cases w'hich suiwnved did not close immediately or spontaneously upon the 
withdrawal of the tube The enterostomy often took weeks to close, and in 
eight operations for closure were necessary at interv’^als from fourteen to 
eighty da} s follow mg intestinal drainage The operative closure of any fistula 
is not a simple problem It is not always successful and m tivo cases a recur- 
rence took place Death resulted in another from peritonitis due to a non- 
competent anastomosis following an enterorrhaphy 

It might be adMsable at this point to turn from a general discussion to a 
consideration of the ^alue of enterostomy in certain selected groups of cases 
m w hich it w as instituted 
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The fiist group of cases which illustrates the value of enterostomy m a 
mechanical type of obstruction consists of 135 cases of acute ileus due to old 
post-operative adhesions The operative procedure in the majority of 120 
cases was simple division of the obstiucting band although in a few, an addi- 
tional entero-entei ostomy was performed 

Twenty-foui of this number died, a mortality of about 20 per cent 
Enterostomy was added as an additional proceduie in fifteen cases, or ii per 
cent of the total numbei The average period of obstruction in these cases 
was eighty hours The moi tality in this enterostomized gi oup was 80 per cent 
Enterostomy was performed m twelve at the time of the primary operation 
aftei the obstructing band had been removed, and in three as a secondary pro- 
cedure after the signs of obstruction still peisisted after the first operation 
Eight succumbed in the primary group, four from the effects of the paialytic 
ileus, two from peritonitis, one from shock, and one from pneumonia All 
died in the secondary group from a peisistent paralytic ileus In four of the 
eleven patients who died, the intestinal drainage from the enterostomy tube 
was charted as satisfactorj^ But in spite of this death lesulted These 
patients had piobably absorbed the lethal dose of intestinal toxin prior to the 
first operation or subsequent to the second, and, therefore, were marked for 
death regardless of any suigical interference 


Table II 

Cases of Paialytic Ileus m IVhtch Enfei ostomy IV as Pci f aimed 


Tjpe Number 

Living 

Dead 

Percentage Mortality 

Acute appendicitis with general 
peritonitis 

9 

2 

7 


Perforated gastroduodenal ulcer w'lth 
general peritonitis 

4 

0 

4 


Perforated gall-bladder w'lth bile 
peritonitis 

2 

0 

2 


Perforated typhoid ulcer with gen- 
eral peritonitis 

2 

I 

I 


Perforated carcinoma of stomach 
W'lth general peritonitis 

I 

0 

I 


Perforated diverticulum of sigmoid 
W'lth general peritonitis 

I 

0 

I 


Perforated Meckel’s diverticulum 
W'lth general peritonitis 

I 

0 

I 


Mesenteric thrombosis 

I 

0 

I 



21 3 18 85% 

The second group of cases illustrative of the value of enterostomy in 
mechanical obstruction consists of 278 strangulated hernias of various kinds, 
many of which veie associated vith vascular compromise The obstruction 
was relie\ed at a very early period in 199 These were lelatively non-toxic 
cases in w Inch the obstruction w as simple and wnthout vasculai strangulation 
The mortality of this group was 13 per cent But the mortality climbed to 
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29 per cent in forty-seven cases m which opeiation was defeiied until the 
obstiucted bouel exhibited those characteiistic changes dependent upon vascu- 
lar strangulation The moitahty aiose to 40 pei cent in twenty-two cases in 
i\hich a frank gangiene of the obstiucted intestinal loop necessitated lesection 
The high death lates in these two afoiementioned gioups were undoubtedly 
attributable to the more seveie toxaemia which invaiiably accompanies any 
obstruction complicated by vasculai sti angulation It is m this type of 
severely toxic case that enterostomy should be indicated For if the immediate 
drainage of intestinal toxins is of an)'’ consequence, it should be evidenced 
here Immediate drainage of the highly toxic intestinal content should tide 
the patient over the critical period until peristalsis has been normally resumed 
Enterostomy was done m four cases and all these terminated fatally The 
number is small and it is difficult to draw any conclusions But it does seem 
logical to conclude that the cases operated on early are those of simple ob- 
struction in which the minimal amount of intestinal toxin, if any, has been 
absorbed Therefore, the degree of intestinal paiesis is slight and the muscu- 
lar tone of the intestinal wall is good Normal peristalsis is soon resumed 
with a free evacuation of the bowel On the other hand, cases of intestinal 
obstruction operated late are those complicated by vascular strangulation with 
its incident and concomitant changes Larger quantities and more toxic 
secretions and excretions are absorbed from the dilated necrotized intestine 
Intestinal paresis is marked, muscular tone is lacking, and the peristalsis is 
practically ml This paralytic condition may persist for a varying period 
after the obstruction has been relieved What reason is there to believe that 
a paralyzed bowel will dram better if an artificial drainage tract is established^ 
It will dram only locally, and therefore, does little to relieve the general mtra- 
intestmal pressure and toxaemia The fistula may dram later when intestinal 
peristalsis returns, but at that time the lethal dose of intestinal toxins may 
have been absorbed, or peristalsis has returned to such a degree that enemata 
have become effectual There is little need for an enterostomy at this time 
One group of cases of intestinal obstruction definitely benefited by enterostomy 
were those caused by tumors of the large bowel While many surgeons prefer 
a cascostomy 111 these cases, a low ileostomy offered immediate relief from the 
obstruction m three of the seven cases in which a preliminary emergency 
drainage procedure was done When the condition of the patients had im- 
proved sufficiently, the more radical procedure of colonic resection was sub- 
sequently performed 

It might be instructive to review the frequency of enterostomy in cases 
of acute appendicitis Intestinal obstruction may occur soon after ap- 
pendicectomy due either to recent intrapentoneal adhesions or bands, or pelvic 
exudate, or the result of paralytic ileus Two thousand, eight hundred and 
forty-one cases were operated on during a ten-year period The type of 
appendicitis and the frequency of enterostomy for intestinal obstruction is 
given m Table III 
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Type 

No 

Table III 

Mortality 

Enterostomy as a 
Secondary Procedure 

Died After 
Enterostomi 

Catarrhal appendicitis 

82 

95 

0 

0 

Acute gangrenous appen- 
dicitis 

973 

31 

2 

I 

Acute appendicitis with 
abscess 

66s 

54 

2 

0 

Acute appendicitis with 
generalized peritonitis 

3S9 

20 

II 

6 


Enterostomy was performed in fifteen cases of acute appendicitis Six 
were performed because of a secondary mechanical obstruction occurring soon 
after appendicectomy Two of these were caused by pelvic exudation in 
which jejunostomy alone was done, and four were caused by recent adhesions 
in which obstructing bands were divided and an ileostomy performed All 
SIX cases recovered The remaimng nine cases for which enterostomy was 
instituted were due to a paralytic ileus , only two of these patients recovered 

Enterostomy in the paralytic variety of intestinal obstruction has been 
practically discarded Its usefulness can best be evaluated reviewing the 
twenty-one cases enumerated in Table II in which an enterostomy was per- 
formed for paralytic ileus incident to a general peritonitis The mortality 
was 85 per cent 

Most surgeons are agreed that external intestinal drainage accomplishes 
little when the peritoneum is diffusely inflamed, and the intestines bound to- 
gether and kinked by adhesions are paralyzed and atonic The dry enterostomy 
tube is the usual proof of the inadequacy of this procedure 

Enterostomy apparently has no indication in the treatment of adynamic 
ileus The use of irritative enemas, turpentine stupes, the judicious adminis- 
tration of pituitrin, the maintenance of a water balance, and the use of the 
Levin tube are certainly more efficacious than external intestinal drainage 
Satisfactory retrograde drainage of duodenal, pancreatic and biliary secretions 
has been accomplished without the aid of an external jejunal or ileal fistula by 
the intranasal introduction of the Levin gastric tube When once inserted, it 
IS usually well tolerated by the patient and may be left in the stomach for 
days In this respect alone, it is far superior to the intermittent gastric lavage 
which taxes the strength of the debilitated patient The Levin tube acts as an 
effective dram for the gastric and the refluxed intestinal contents, and acts 
prophylactically against a gastric dilatation If drainage is sluggish, it can 
be aided by aspiration through the tube The danger of an alkalosis from the 
loss of gastric secretions can be guarded against by the liberal intravenous 
administration of saline In addition, the thirst of patients is psychically re- 
lieved for they may drink liberally inasmuch as the ingested fluid is auto- 
matically withdrawn by syphonage When the clinical condition of the patient 
improves, as ma} be determined by the character and amount of gastric 
return, the diminution of abdominal distention, and the satisfactory^ return 
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fiom enemata, the Levin tu1)e may be intermittently damped It may be 
withdiawn as soon as the normal intestinal flow is established 

Summary and Conclusions — It would appear from this study of foity- 
four cases of acute mechanical ileus in which an enterostomy was done, that it 
was of benefit in a selected group of cases only 

One group consisted of those cases of obstruction due to localized mflam- 
matoiy adhesions seen in pelvic exudates The local infection would have 
been widely spread if an operative attempt had been made to free the obstruc- 
tion at the site of origin An enterostomy in these cases is logical as a make- 
shift proceduie and can usually be perfoimed in a faiily clean field above the 
point of obstiLiction It will usually tide the patient over the acute stage of 
an obstruction until the infection has subsided sufficiently to allow a more 
thoiough exploration subsequently, and occasionally it will be all that is neces- 
sary Clinical experience will testify to its efficacy as an emergency pro- 
cedure This was successfully done in three cases of obstruction incident to 
pelvic peritonitis As the infection subsided and the obstruction was auto- 
matically relieved, the noimal intestinal passage was restored and the enteros- 
tomy closed spontaneously 

The other group of cases apparently aided by enterostomy are those due to 
obstructive tumors of the colon While many prefer a Ccecostomy, an ileos- 
tomy may offer temporary relief fiom the obstructive symptoms until the 
condition of the patient has improved sufficiently to permit subsequent colonic 
resections 

It is extremely doubtful, however, whether enterostomy is of benefit in 
other groups of cases in which the cause of obstruction has been relieved 
Ileostomy as an additional proceduie m relieving intestinal toxaemia has little 
to offer and jejunostomy less In many of those cases which recovered, 
enterostomy seems to have been an added souice of danger because of a per- 
sistently draining enteric fistula In fact, at present, the high mortality of 
intestinal obstruction of mechanical origin can only hope to be lowered if the 
condition is diagnosed early The cause of the obstiuction must be actively 
relieved by immediate operation under spinal anaesthesia The dehydration 

present should always be adequately relieved by the liberal administration of 
fluid 

Enterostomy has no indication in the paralytic type of ileus 

The author wishes to thank Dr Edwin Beer, Dr A A Berg, Dr C Elsberg, Dr 

Lewisohn, Dr H Lihenthal, Dr A V Moschcowitz and Dr H Neuhof for the 
privilege of reviewing the relevant case histones from their respective services 
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INTUSSUSCEPTION DUE TO INVAGINATED 
MECKEL’S DIVERTICULUM 

REPORT OF TWO CASES WITH A STUDY OP 160 C VSES COLLECTED 

FROM THE LITERATURE 

By Henry N Harkins, MD 
OP Chicago, III 

FliOM Tur SER^ CE OP DR EDMDND ANDREWS DEPIRTMENT OP SURGERY DNIY FRSITP OP CHICAGO 

Meckel’s diverticulum and intussusception are relatively common, but 
the combination is quite infrequent Reports of two cases of this combina- 
tion operated upon at the University of Chicago clinics in the past year are 
included m the present article An attempt is made to formulate a clinical 
syndrome from an analysis of these two cases and from those reported in 
the literature 

Report of Cases — Casf LXXII * — U M , male infant, aged seven months, entered 
the hospital with bloody stools, vomiting, abdominal pain, and signs of intestinal obstruc- 
tion of three days’ duration The patient was the first child in the family and his birth 
and feeding history were normal He was entirely well and had no signs of abdominal 
distress except three weeks before the present illness At that time he passed two 
bloody stools and was indefinitely ailing for a period of twenty-four hours, but recovered 
completeb' 

The present illness began suddenly with vomiting and bloody stools These symp- 
toms disappeared after the patient had received an enema He seemed almost entirely 
well until about twelve hours before entrance when he again had vomiting and bloody 
stools and was apparently suffering great pain There was no evidence that the pain 
was of a colicky type The abdomen was markedly distended, there was no tumor 
palpable on either rectal or abdominal examination, there could be no certainty as to 
whether there was tenderness because of the child’s age, and there was no rigidity The 
temperature was 370° C, and the white blood count, 11,000 During fluoroscopic exami- 
nation of the colon, the barium passed unhindered up to the splenic flexure where it 
stopped suddenly with the typical bulbous expansion with a cup-like depression m its 
centre suggestive of intussusception 

Operation was performed by Doctor Andrews three days after the onset and two 
hours after entrance to the hospital A combination of novocame locally and ethylene- 
ether as a general amesthetic was used No excessive free fluid was found in the 
peritoneal cavitj An intussusception was found with four inches of ileum prolapsed 
through the ileocmcal valve This was reduced by expulsion and at the apex of the 
intussusceptum was found a Meckel’s diverticulum about one centimetre in length By 
squeezing the intestine, the diverticulum was everted and was so oedematous that it stayed 
everted There Yvas no gangrene and no further operative procedure was done There 
was no tumor of the diverticulum The abdomen was closed without drainage The 
child IS now well ele\en months after operation 

Case LXXIII — W P, male, aged five, entered the hospital with Yomiting, colicky 
pains around the umbilicus, and absolute constipation of tbirty-tw'o hours’ duration Ibe 

* 1 he numbers of tins and of the follow ing case correspond watb those given m 
tabular summarj later in the article Case LXXII has been preMously reported bj 
Doctor Andrews 
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patient was the third of several children and his birth and feeding history were normal 
He was alwa}s well and there was no history of previous abdominal attacks 

The present illness began at 8 on January S, 1932, with sudden onset of severe, 
cramp-like pain all o\er the abdomen, but somew^hat localized to the region of the 
umbilicus Some blood w'as returned from an enema, there was \omiting, and the white 
blood count was 16500 The patient was gnen paregoric and slept well that night The 
morning of January 6 the pains returned with increased intensit> at five- to ten-mmute 
intervals Between the parox3’’sms there was comparative comfort The colicky nature 
of the pains and their localization to the region of the umbilicus was more definite than 
on the preceding daj At 3 p m the patient w'as admitted to the hospital No mass 
could be felt by abdominal or rectal examination There was tenderness all over the 
abdomen, most marked in the right lower quadrant There w^as no distention and no 
rigidiU The temperature was 375° C , pulse rate, 118, hemoglobin 85 per cent , red 
cells, 4,800,000, and white cells, 13,500 with 60 per cent pol j morphonudears and 40 per 
cent mononuclears The urine was normal 

Operation was performed by Doctor Andrew's at 4 00 p m , thirty -two hours after 
the onset and one hour after admission to the hospital The anesthetic was ethylene 
and ether A right rectus incision was made and when the peritoneal cavity was opened, 
considerable serous fluid escaped An ileocecal intussusception about twentj-five centi- 
metres long was found and easilj reduced b} expulsion and milking At the apex of the 
intussusception was an inverted Meckel’s dnerticulum about four centimetres long This 
was everted bv squeezing the bowel and was gangrenous The diverticulum was excised 
and the longitudinal opening on the antimesenteric surface of the bow'el closed The 
abdomen w'as closed wuthout drainage For three day s the patient vomited considerablj 
Glucose in Ringer’s solution and glucose alone were given subcutaneouslj and rectally 
There was a spontaneous stool and gas on the third day There w'as no vomiting after 
Januaiw 9, a drv' diet being started on this dav, and thereafter recovery w'as uneventful 
The dnerticulum showed no evidence of tumor and histological examination show'ed 
necrosis, especially of the mucous layer The child is now w'ell, three months after 
operation 

Summary of Literature — The earliest knoyvn case of intussusception 
due to mvaginated Meckel's diverticulum is the specimen placed m the St 
Bartholomew'’s Hospital Anatomical Museum in 1846 I am able to find 
160 cases recorded in the literature Cheyne^® revietved sixteen cases m 
1904, Forgue and Riche, thirty-four in 1907, Gray,^'^ forty m 1908, 
Gross, 40 in 1912, Kasemeyer,''^ forty-two in 1912, Hertzler and Gibson,®^ 
fort} -five in 1913, Wellington,^^^ fifty-nine m 1913, Lower,®® fifty-two in 
^925? and Kaspar,*'^ seventy-two cases in 1925 

The cases reviewed in the present article are divided into two groups 
Group I includes 114 cases with relatively complete individual case reports 
On the basis of Group I, an analysis is made of the symptoms, course and 
treatment of intussusception due to mvaginated Meckel’s diverticulum 
Group II includes forty-six cases wnth incomplete individual case reports 
and in the analysis of the literature this group is not considered so as not 
to distort the averages and percentages 

Reported Cases Group I 

cases of intussusception due to mvaginated Meckel’s diverticulum for 
In ^*11 giv'en to make them the basis of an analysis later in this article 

n a the 114 cases, the following facts are tabulated case number, author, date, age of 
patient in y'ears, and all other factors listed in the following summation of the group In 
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all instances where any of these facts are not mentioned in 'the case abstracts, data were 
not given concerning them in the original reports 

Age — Average m 113 cases with data given on this point, thirteen years 
Yet — In 105 eases with data given, eighty-three males and twenty-two females 
Previous abdominal crises were present 111 forty-six out of sixty-seven cases with 
data given 

Abdominal pain was present in ninety-seven out of ninety-eight cases with data given 
Vomiting was present in eighty-two out of eighty-two cases with data given 
Meteonsm was present in forty-five out of sixty-nine cases with data given 
Abdominal tenderness was present m forty-one out of fifty-four cases with data given 
Abdominal rigidity was present in twenty out of forty-two cases with data given 
Mass palpable per rectum was present m four out of thirty-seven cases with 
data given 

Tumor in right lower quadrant was present in forty-one out of eighty-one cases with 
data given 

Colic was present in fifty-two out of fifty-four cases with data given 
Fever over 37 5° C was present in fifteen out of thirty-nine cases with data given 
Blood was passed per rectum m forty-three out of seventy-seven cases with data 
given 

Average duration of the present illness was 81 6 hours in eighty-eight cases with 
data given 

Abdominal exudate was found in thirty-mne out of forty-three cases with data given 
Diverticulum contained a tumor in twenty-six out of sixty-three cases with data 
given 

Gangrene was present in thirty-nine out of seventy-one cases with data given 
Diverticulum was reducible in fifty-four out of eighty-nine cases with data given 
Resection of the diverticulum only was performed in thirty-nine out of 113 cases 
with data given 

Resection of the bowel was performed m sixty-one out of 114 cases with data given 
Recovery occurred in sixty-six out of 112 cases with data given 

Case I — Ingle,*® 1888, age five months, pain, vomiting, meteonsm, no tenderness, no 
tumor m right lower quadrant, melena, duration, five days , operation not permitted , death 
Case II — Weil and Frankel,^*” 1896, age four years, female, no previous attacks, 
present attack pain, vomiting, no meteonsm, tenderness, no rigidity, tumor in right 
lower quadrant, temperature 37° C, melena, duration, thirty-six hours, operation 
abdominal exudate, diverticulum had no tumor, was gangrenous and was reducible, 
resection of bowel , death 

Case III — Ewald,**® 1897, age forty-two years, female, several attacks of abdominal 
pain 111 past seven months , present attack pain of colicky type, vomiting, meteonsm, 
no melena, diverticulum contained no tumor but was gangrenous, no operation, death 
Case IV — Kuttner,®* 1898, age forty-nine years, female, acute attack eight months 
before, present attack pain, vomiting, meteonsm, no rigidity, no tumor in right lower 
quadrant, no mass felt per rectum, fever 39 2° C , no melena, duration, three days , opera- 
tion abdominal exudate, diverticulum had no tumor, was gangrenous and not reducible, 
intestinal anastomosis onlj, no reduction of intussusception, death 

Case V — Haasler,'**’ 1902, age thirty-five years, male, attack of abdominal pain one 
lear before, present attack pain of cohckj type, vomiting, meteonsm, no tenderness, no 
rigiditj, no tumor in right lower quadrant, no mass felt per rectum, no melena, duration, 
se% en dai s , operation abdominal exudate, diverticulum contained a tumor, was reducible, 
but not gangrenous, resection of bowel with colostomy and no anastomosis, death 

Case VI — Bize,® 1904, aged six jears, female, no previous distress, present attack 
pain, \omiting, meteonsm, tenderness, no tumor in right lower quadrant, fever 38° C, 
melena, duration, fi\e da\s, operation abdominal exudate, diverticulum contained a 
tumor, was reducible, but not gangrenous, resection of diverticulum only, death 
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C\SE vn — Bousquet^® 1904, age thirt\-nme 3 ears, male, blood\ stools with colic 
for four months, abdominal mass that disappeared two weeks before onset, present 
attack colick\ pain, \omitmg, meteonsm, no tenderness, no rigidit3% tumor m right 
lower quadrant, no fe\er, duration, two da3s, operation abdominal exudate, dnerticulum 
contained a tumor, was not gangrenous, but was reducible, resection of dnerticulum 
onh reco\ en 

C^SE VIII — Rehn,”'* 1904, aged thirt3 3 ears, male, attacks of abdominal pam for 
months, present attack colick3' pam, tumor in right lower quadrant, operation tumor 
of dnerticulum, resection of bowel, reco^ein 

Case IX — Hirschsprung,” 1905, age three 3 ears, male, melena for three da3s, resec- 
tion of bow el , death 

Case X — Richter,“^ 1906 age three 3ears, male, no previous abdominal complaint 
except obstipation, present attack pam, \omiting, meteonsm, no tumor in right lower 
quadrant, no mass felt per rectum, temperature 37 6° C , melena, duration, one da3 , 
operation diAerticulum reducible resection of dnerticulum onh , death 

Case XI — ^lothersole,^®’- 1907, age six 3 ears, male, present attack pain, Aomiting, 
tenderness, rigidit3, no tumor in right lower quadrant, melena, duration, one da3 , opera- 
tion dnerticulum contained no tumor, A\as reducible and not gangrenous, onL" the 
dnerticulum was inAaginated, the ileum not forming part of the mtussusceptum, resec- 
tion of the dnerticulum onh , recoAer3 

Case XII — Gruson,^’ 1907, age twent3-fiAe 3'ears, male, previous abdominal distress, 
present attack colicln pain, \ omiting meteonsm, tenderness, rigidit3 , no tumor in right 
lower quadrant no mass felt per rectum, temperature 35° C , no melena, duration fourteen 
hours, abdominal exudate, dnerticulum contained a tumor, but was not gangrenous, no 
operation, death 

Case XIII — Haeberlm,” 1908, age three 3 ears, female, melena at birth, vague 
gastroenteritis for one 3 ear, present illness colick3 pam, vomiting, no meteonsm, 
tenderness, rigidit3, tumor in right lower quadrant, no melena, duration, fourteen da3s of 
daih cramps, operation dnerticulum contained no tumor, was not gangrenous and was 
reducible, resection of dnerticulum onh b3 a wedge-shaped incision, recover3 

Case XIV — Gaudier ■*' 1909, age twelve 3 ears male, present illness colick3 pain 
with visible peristaltic waves, vomiting, no meteonsm, no melena, duration four da3S, 
operation abdominal exudate, dnerticulum contained no tumor and was not reducible, 
resection of bow el w ith end-to-end anastomosis , recov er3' 

CnSE XV — Moore,"^ 1911, age tvvent3-five 3 ears, attacks of colic for several 3 ears, 
present illness colick3 pam, duration, one da3 , diverticulum contained no tumor, was not 
gangrenous and was reducible, operation resection of diverticulum onL , recov er3^ 

C-iSE XVI — Osmanski/®" 1911, age seven 3 ears, female, present illness pain 
Aomitmg, meteonsm, tenderness, no tumor in right lower quadrant, no melena, duration 
two da3s, operation abdominal exudate, diverticulum contained a tumor, was not 
gangrenous and was reducible, resection of diverticulum onh , recov er3 

CaseXVII — O smanskU” I9ii> age eleven 3ears, male, present illness colickw pain 
Aomiting meteonsm, extreme tenderness, no tumor m right lower quadrant no melena 
duration, three da} s , operation abdominal exudate, diverticulum reducible, resection of 
diverticulum onh, puncture of a distended loop of bowel with a trocar, recov er3 

C-^SE X\ III — Gulecke,"^ 1912, age five 3 ears, present illness colick3 pam, tender- 
ness tumor in right lower quadrant, no mass felt per rectum blood3 diarrhoea, duration 
lourteen da3s, operation diverticulum contained a tumor and was reducible resectior 
of div erticulum onh , recov erv' 

C^SE XIX Gaardlund^® 1912, age fourteen 3 ears, male, abdominal pain seven 
A ears before , present illness colick3 pain, vomiting, no meteonsm tenderness no rigidit3, 
tumor m right lower quadrant, mass felt per rectum, temperature 375° C, melena 
uration nine hours, operation no abdominal exudate, diverticulum contained a tumor. 
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was gangrenous and was reducible, resection of diverticulum onlj^, subsequent bowel 
resection, recovery 

Case XX — Hopfner,'" 1912, age nine shears, male, no previous attacks, present 
illness pain, vomiting, meteonsm, tenderness, rigidity, no tumor in right lower quadrant, 
no mass felt per rectum, no fever, duration, one dav, operation abdominal exudate, 
diverticulum contained a tumor, was gangrenous, and was not reducible, resection of 
bowel , recovery 

Case XXI — Marquis,®^ 1913, age three years, present illness pain, tumor in right 
lower quadrant, melena, duration, thirty-six hours , operation diverticulum contained 
no tumor, was not gangrenous and was reducible, resection of diverticulum only, 
recovery 

Case XXII — Brennecke,^® 1913, age five years, male, previous abdominal distress , 
present illness pain, vomiting, melena, duration, one day, operation diverticulum 
contained no tumor, was gangrenous and not reducible, resection of bowel , recovery 

Case XXIII — Kaspar,"® 1914, age thirteen years, male , present illness colicky 
pain, fecal vomiting, meteonsm, tenderness, no tumor m right lower quadrant, tempera- 
ture 37 6° C , duration, twelve days , operation abdominal exudate, diverticulum con- 
tained a tumor, was gangrenous and was reducible, resection of diverticulum only and 
side-to-side anastomosis of small bowel , death 

Case XXIV — Fromme," 1914, age seven years, male, no previous abdominal distress, 
present illness pain, vomiting, tenderness, rigidity, tumor in right lower quadrant, 
temperature 375° C, melena, duration, two days, operation diverticulum contained no 
tumor, was gangrenous and was reducible, resection of bowel , recovery 

Case XXV — Fauntleroy," 1916, age twenty-four years, male, no previous abdominal 
distress , present illness colicky pain, vomiting, meteonsm, no tumor in right lower 
quadrant, no mass felt per rectum, temperature 36 6° C , no melena, duration, two hours , 
operation diverticulum contained no tumor, was not gangrenous and was reducible, 
the bowel was gangrenous, resection of diverticulum and resection of bowel because 
diverticulum was not on the gangrenous portion of the bowel , recovery 

Case XXVI — Vangsted,^“ 1918, age ten years, female, present illness pain of two 
days’ duration , operation abdominal exudate, resection of bowel , recovery 

Case XXVII — Carlson,^' 1919, age eighteen years, male, had abdominal pain day 
before onset , present illness colicky pain, vomiting, no meteonsm, tenderness, no rigidity, 
no tumor in right lower quadrant, no mass felt per rectum, no fever, no melena, duration, 
two days, operation abdominal exudate, diverticulum contained no tumor, was not 
gangrenous and was reducible, resection of diverticulum only, recovery 

Case XXVIII — Carlson,^" 1919, age four years, male, often complained of griping 
pains, abdominal pain two days before onset, present illness colicky pain, vomiting, no 
meteonsm, tenderness, no rigidity, tumor m right lower quadrant, no mass felt per 
rectum, no melena, duration, seven hours, operation diverticulum contained no tumor, 
was not gangrenous and was not reducible, resection of bowel, recovery 

Case XXIX — Guibe,“ 1919, age four years, previous attack five days before with 
complete recovery , present illness pain, vomiting, meteonsm, no tumor in right lower 
quadrant, no mass felt per rectum, melena, duration, five days , operation no abdominal 
exudate, diverticulum contained no tumor, was gangrenous and was reducible, spinal 
amesthesia, died on operating table 

Case XXX — Boulay,® 1920, age eleven jcars, female, present illness pain, vomit- 
ing, no meteonsm, tenderness, no tumor in right lower quadrant, no mass felt per 
rectum temperature 37 5° C , melena, duration, thirty hours , operation abdominal 
exudate, diverticulum contained no tumor, was not gangrenous and was not reducible, 
resection of bow el , recov erv 

Case XXXI — Fabre,®® 1920, age tw’clve vears, female, previous abdonunal distress, 
present illness cohckv pain, vomiting, no meteonsm, tenderness, tumor in right lower 
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quadrant, temperature 38 5° C , duration, thirty hours, operation diverticulum contained 
no tumor, was not gangrenous and was not reducible, resection of bow'd , death 

Case XXXII — Coutts,"^ 1920, age four 5'ears, male , present illness pain, tenderness, 
rigidity, tumor in right lower quadrant, melena, operation diverticulum contained a 
tumor, was not gangrenous and W'as reducible, resection of diverticulum only, recovery 
Case XXXIII — King,"” 1921, age tw'enty-six 3'ears, male, previous attack tw'o months 
before, present illness pain, operation ileum perforated w'lth much abdominal exudate, 
diverticulum not reducible, resection of bow'd , recovery 

Case XXXIV — Frohhch,^® 1921, age four years, male, daily pain for eight dajs, tw'o 
days before operation fell on abdomen, six hours later attack began , present illness pain, 
vomiting, no meteonsm, ngiditj', tumor in right low'er quadrant, no melena, duration, 
tw'o days , operation diverticulum contained a tumor and w'as not reducible, resection 
of bowel , death 

Case XXXV — Depisch,^ 1921, age tw'ent3-five 3 ears, female, abdominal pain two 
3'ears before, present illness colicky pain, vomiting, no meteonsm, no tenderness, no 
rigidit3', no tumor m right lower quadrant, no mass felt per rectum, temperature 37 6° C , 
no melena, duration, thirty hours , operation abdominal exudation, diverticulum con- 
tained a tumor, w'as gangrenous and w'as reducible, resection of bowel , recovery 

Case XXXVI — Wienecke,”” 1921, age tw'O 3 ears, male, attack a few' weeks before, 
present illness pain, vomiting, visible peristalsis, no meteonsm, no tenderness, no rigidity, 
temperature 37 5° C , melena, duration, thirt3'-six hours , operation abdominal exudate, 
diverticulum contained no tumor, w'as not gangrenous and w'as reducible, resection of 
bow'el , recovery 

Case XXXVII — Hood,“ 1923, age eight 3'ears, male, abdominal pain several 3'ears 
before, present illness pain, vomiting, tumor in right lower quadrant, no mass felt per 
rectum, temperature 37 2° C , melena, duration, eighteen hours , operation diverticulum 
contained no tumor, w'as gangrenous and not reducible, resection of bowel , recovery 

Case XXXVIII — Vickers,”” 1923, age seven 3'ears, male , present illness colicky 
pain, vomiting, meteonsm, tumor in left low'er quadrant, melena, duration, thirt3'-six 
hours, operation duerticulum gangrenous but reducible, resection of bowel, recovery 
Case XXXIX — Fuchsig,^” 1923, age eighteen months, male, frequent previous attacks 
of abdominal pain , present illness pain, vomiting, no meteonsm, tumor above umbilicus, 
no melena , duration, twelve hours , diverticulum contained a tumor, w'as gangrenous 
and was not reducible, resection of bowel , death 

Case XL — Fuchsig,'*® 1923, age seventeen 3 ears, male, no previous attacks, present 
illness pain, meteonsm, tenderness, tumor in right lower quadrant, temperature 39 0° C , 
no melena, duration, five days , operation diverticulum contained no tumor, was gan- 
grenous and was reducible, resection of bow'el , death 

Case XLI — Fuchsig,” 1923, age nineteen years, male, frequent abdominal pains as 
a child, present illness pain, vomiting, meteonsm, rigidity, tumor in right low'er 
quadrant, no fever, no melena, duration, six hours , operation diverticulum contained 
no tumor, was not gangrenous and was not reducible, resection of bow'el , recover3 
Second bow'el resection several months later because of adhesions 

Case XLII — ^Johnson,"’^ 1923, age eight months, male, no previous attacks, present 
illness colicky pain, vomiting, meteonsm tenderness, tumor in right low'er quadrant, 
temperature 37 7° C , no melena, duration, thirt3'-six hours , operation diverticulum con- 
tained no tumor, w'as gangrenous and was not reducible, resection of bowel, death 

Case XLIII — Greemvood,”" 1923, age thirt3 3 ears, female, no pre\ious attacks, 
present illness colicky pain, vomiting, no meteonsm, tenderness, ngidite, tumor in right 
lower quadrant, mass felt per vaginum, temperature 366° C, no melena, duration two 
ddcs, operation du ertieuliini eontained no tumor, was gangrenous and was reducible, 
resection of bow el , recover} 

Case XLIV Stone”'” 1923, age eighteen months, male, no preMous attacks, present 
illness pain, vomiting, no meteonsm, no tenderness, tumor on left side no mass felt 
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per rectum, melena, duration twelve hours, operation the bowel was not involved in 
the invagination, only the diverticulum being inverted, diverticulum contained no tumor, 
was not gangrenous and was reducible, resection of diverticulum only, recover3 

Case XLV — Braun and Worthman,“ 1924, age eighteen months, male, present 
illness vomiting, tumor on left side, mass prolapsed from rectum, duration, eight hours, 
operation diverticulum reducible, resection of diverticulum only, death 

Case XLVI — Lower,®” 1925, age forty-three years, male, attacks of abdominal pain 
for one year, three attacks in past week, present illness colicky pain, vomiting, 
meteonsm, rigidity, tumor in right upper quadrant, no mass felt per rectum, fever, no 
melena, duration, two hours , operation diverticulum contained no tumor, was gangrenous 
and was not reducible, resection of bowel, recovery 

Case XLVII — Lower,®” 1925, age forty-four years, female, attacks of colic for six 
months, present illness colicky pain, vomiting, meteonsm, tenderness, no rigidity, no 
tumor in right lower quadrant, no mass felt per rectum, no melena, duration, seven days , 
operation diverticulum contained no tumor and was not reducible, resection of bowel , 
outcome not stated 

Case XLVIII — Kaspar,'* 1925, age fifteen years, male, previous attack three days 
before with complete recovery , present illness colicky pain, vomiting, meteonsm, tender- 
ness, rigidity, no tumor in right lower quadrant, no melena, duration, three days , opera- 
tion abdominal exudate, diverticulum contained a tumor, was gangrenous and was 
reducible, resection of bowel , recovery 

Case XLIX — Mathews,”” 1925, age thirty years, male, present illness colicky pain, 
vomiting, duration, two days , operation diverticulum was not gangrenous and was 
reducible, resection of bowel , death 

Case L — Wessel,“” 1926, age thirty-four years, male, abdominal pain for eighteen 
months, present illness pain, melena, operation resection of bowel, recovery 

Case LI — Schlutz,^® 1927, age three months , present illness meteonsm, fever, 
melena, operation diverticulum contained no tumor, was not gangrenous and was 
reducible, resection of bowel , death 

Case LII — Mathieu and Davioud,”^ 1927, age seven years, male, painful melena 
three shears before and seven months before, present illness colicky pain, vomiting, 
rigidity, no tumor in right lower quadrant, no mass felt per rectum, temperature 37 5° C , 
melena, duration, twelve hours , operation abdominal exudate, diverticulum contained a 
tumor, was not gangrenous and was not reducible, resection of bowel , recovery 

Case LIII — Mathieu and Davioud,”^ 1927, age one year, male , present illness 
melena of sixty hours’ duration , operation diverticulum reducible, simple disinvagina- 
tion, no resection, death 

Case LIV — Picot,“” 1927, age thirteen j'ears, male, colic since birth , present illness 
colicky pain, vomiting, no meteonsm, tenderness, no rigidity, tumor in right lower 
quadrant, no melena, duration, thirtv-six hours, operation diverticulum contained a 
tumor, was not gangrenous and was reducible, resection of diverticulum only, recovery 

Case LV — Holst,”” 1928, age twelve years, male, attacks of abdominal pain for five 
months, present illness pain, tenderness, rigidity’-, no tumor in right lower quadrant, 
temperature 38 0° C , duration, twenty-six hours , operation abdominal exudate 
diverticulum contained a tumor, w’as not gangrenous and w’as reducible, resection of 
diverticulum only , recovery 

Case LVI — Alontgomery,”' 1928, age two years, female, no previous abdominal 
distress, present illness pain, lomiting, no meteonsm, tenderness, tumor in right low'er 
quadrant, no mass felt per rectum, melena, duration, one day, operation diverticulum 
contained a tumor, w’as not gangrenous and w'as reducible, simple dismvagination, no 
resection, death 

Case LVII — Eisberg,” 1928, age eleven years, male, abdominal pain one year 
before, present illness colicky pain, vomiting, no meteonsm, tenderness, tumor in right 
lower quadrant, no mass felt per rectum, no melena, duration, thirty’-six hours, operation 
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abdominal exudate, diverticulum contained a tumor, was gangrenous and was not reduci- 
ble, intussusception was double, resection of bowel, recovery 

Case LVIII — Pedersen,^" 1928, age two years, male, umbilical hernia since birth, 
present illness melena of one day’s duration, operation diverticulum gangrenous, no 
resection, anastomosis only, death 

Case LIX — Pedersen, 1928, age eight 3'^ears, male, present illness colicky pain of 
two days’ duration, operation abdominal exudate, diverticulum reducible and not gan- 
grenous, resection of diverticulum only , recovery 

Case LX — Pedersen,^®' 1928, age twenty years, male, present illness pain and 
melena of three days’ duration , operation abdominal exudate, diverticulum gangrenous 
and not reducible, resection of bowel , recovery 

Case LXI — Decker,^ 1928, age seven years, male, no previous abdominal crises , 
present illness colicky pain, vomiting, meteonsm, tenderness, rigidity, tumor in right 
lower quadrant, no mass felt per rectum, temperature 37 5° C , melena, duration, three 
days, operation abdominal exudate, diverticulum reducible and not gangrenous, resection 
of diverticulum only, death 

Case LXII — Macdonald,®^ 1928, age forty years, male, no previous abdominal 
distress , present illness colicky pain, vomiting, meteonsm, no rigidity, no tumor in right 
lower quadrant, no mass felt per rectum, no melena, duration, fourteen days , operation 
diverticulum contained a tumor, was not gangrenous and was not reducible, resection 
of bowel and colostomy , recovery 

Case LXIII — Pettersen,^“ 1928, age seven >ears, female, present illness colicky 
pain, tenderness, no tumor in right lower quadrant, no mass felt per rectum, temperature 
38 3° C , duration, two days , operation abdominal exudate, diverticulum contained a 
tumor, was not gangrenous and was reducible, resection of diverticulum only , recovery 
Case LXIV — Cannon,^® 1928, age eighteen months, female, operation diverticulum 
not gangrenous and reducible, resection of diverticulum only , recovery 

Case LXV — Allman,® 1928, age eight years, male, no previous abdominal distress, 
present illness colicky pain, vomiting, meteonsm, rigidity, no tumor in right lower 
quadrant, temperature 37 6° C , no melena, duration, three days , operation abdominal 
exudate, diverticulum contained no tumor, was gangrenous and was reducible, resection 
of diverticulum only , recovery 

Case LXVI — Mclver,®* 1928, age twelve years, male, abdominal pain eight months 
before, present illness colicky pain, vomiting, no meteonsm, tenderness, rigidity, no 
tumor in right lower quadrant, no mass felt per rectum, temperature 40 0° C , no melena, 
duration, forty hours , operation abdominal exudate, diverticulum contained no tumor, 
was gangrenous and not reducible, bowel resection and colostomy, death 

Case LXVII — Doolin,®® 1929, age forty-four years, male, operation five days before 
for right inguinal hernia at which time a normal Meckel’s diverticulum was seen in the 
hernial sac, onset of present illness with sudden onset of colicky pain, vomiting, tumor 
in right lower quadrant, and melena, duration, three hours , operation diverticulum 
contained no tumor, was not gangrenous and was not reducible, resection of diverticulum 
only from within the bowel , recovery 

Case LXVIII — Livingston,®® 1929, age eighteen months, male, present illness 
colicky pain, vomiting, no rigidity, tumor in right lower quadrant, no mass felt per 
rectum, no melena, duration, six hours , operation diverticulum contained no tumor, was 
not gangrenous and all but its tip was reducible, resection of diverticulum only , 
recovery 

Case LXIX — Christopher,™ 1930, age nine months, male, no previous attacks, pres- 
ent illness colicky pain, vomiting, tumor in right lower quadrant, no mass felt per 
rectum, melena, duration, ten hours , operation abdominal exudate, diverticulum con- 
tained no tumor, was gangrenous and was reducible, dismvagination followed b\ ileostomj'’ 
several days later, death 
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Case LXX — Lenner,"^ 1930. age six months, male, present illness pain, vomiting, 
meteorism, tenderness, no rigidit}', no tumor in right lower quadrant, no mass felt per 
rectum, much melena, duration, three da\s, operation diverticulum contained no tumor, 
was gangrenous and was reducible, resection of diverticulum onl}'^ with ileocolic 
anastomosis, death 

Case LXXI — Trask and Turve3,’“ 1921, age one j'car, male, no previous attacks, 
present illness no pain, no colic, vomiting, meteorism, no tenderness, no ngiditj, tumor 
in right lower quadrant, no mass felt per rectum, no fever, no melena, duration, four 
days , operation diverticulum contained no tumor and was gangrenous, ileostomy , 
result not stated 

Case LXXII — Andrews,^ 1932 Vide supra 

Case LXXHI — Harkins, 1932 Vide supra 

Cases LXXIV to CXIV — Hertzler and Gibson,®^ 1913, average age thirteen years 
in forty cases with data given , thirty-one males, seven females in thirty-eight cases with 
data given , previous attacks, seventeen out of twenty cases with data given , pain, thirty- 
one out of thirty-one cases with data given, vomiting twenty-seven out of twenty-seven 
cases with data given , meteorism, seventeen out of twenty-two cases with data given , 
tenderness, ten out of fifteen cases with data given, rigidity, four out of nine cases with 
data given, tumors in right lower quadrant, sixteen out of twenty-four cases with data 
given, mass felt per rectum, two out of five cases with data given, colic, sixteen out of 
sixteen cases with data given, fever three out of seven cases with data given, melena, 
twelve out of eighteen cases with data given, duration of attack, average 132 hours in 
twenty -two cases with data given, abdominal exudate, ten out of eleven cases with data 
given, tumor of diverticulum, five out of six cases with data given, gangrene, eleven 
out of twelve cases with data given, diverticulum reducible, eleven out of twenty-five 
cases with data given , resection of diverticulum only, eleven out of forty-one cases with 
data given , resection of bowel, twenty-three out of forty-one cases with data given , and 
recovery, twentj’--one out of forty-one cases with data given 

Reported Cases Group 1 1 

Series of forty-six cases with such incomplete data that they cannot be included m 
the analysis of data The division between Groups I and II is of necessity somewhat 
arbitrary Reports of intussusception of a Meckel’s diverticulum that has prolapsed 
from the umbilicus such as the case of Peters, or the four cases of Corner,"" are not 
included m either Group I or Group II 

Case CXV — Pathological specimen in St Bartholomew’s Hospital Anatomical 
Museum, 1846 Male, aged thirty-six The patient had attacks of abdominal pain for six 
months before death from intestinal obstruction and peritonitis The specimen is that of 
a somewhat gangrenous ileocolic intussusception with a diverticulum of the ileum at 
the apex 

Case CXVI — Treves,’"' 1884, pathological specimen 

Case CXVII — Heller,"® 1885, male, aged seventy, pathological specimen 

Case CXVIII — Heller,™ 1885, male, aged sixtj'-six , death from pj'onephrosis , 
pathological specimen 

Case CXIX — Ingle,™ 1888, child, aged five months, with vomiting, abdominal pain, 
tjmpanites, hiccough, and bloody mucus in the rectum There vas no tumor or tender- 
ness CMdent on palpation No operation Death on the fifth daj’’ Pathological specimen 

C\SF eXX — Adams,® 1891, male, with obscure sjmptoms of intestinal strangulation 
for two weeks No operation Pathological specimen 

Case CXXI — Willett,’®' 1891, male Pathological specimen 

Case CXXII — Heller,’’" 1891, male, aged fort^-slx Death from perforated peptic 
ulcer Necropsj showed an m\aginated Meckel’s diverticulum with an accessorj pancreas 
at Its tip 
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Case CXXIII — O’Connor, 1894, male, aged thirteen, with absolute constipation 
for eight days and pain for two days, passed per rectum an invaginated portion of intestine 
eleven inches long with an attached Meckel’s diverticulum The patient was alive and 
well a year later 

Case CXXIV — McFarland,®^ iQOi, male, aged sixty , death from intestinal obstruc- 
tion and uraemia Necropsy showed purulent peritonitis and a Meckel’s diverticulum 
four centimetres long rotated 90° and invaginated for about two centimetres into the 
ileum, producing gangrene and partial obstruction 

Case CXXV — Smith,“® 1903, pathological specimen 
Case CXXVI — Treves, 1903, pathological specimen 

Case CXXVII — Porter,“® 1905, male, aged three, with symptoms of complete 
intestinal obstruction Death during laparotomy The child was moribund before 
operation An invaginated ileum and invaginated Meckel’s diverticulum were found 

Case CXXVIII — Hirschsprung,®® 1905, male, aged seven, with symptoms of ileus 
followed by the spontaneous passing of a portion of small bowel with an inverted 
diverticulum at the end Death five weeks later from a perforation at the site of the 
cicatrix 

Case CXXIX — Hirschsprung,®® 1905, male, aged five months A resection of the 
bowel was performed at the site of an ileal intussusception with inverted Meckel’s 
diverticulum of seventeen hours’ duration, death 

Case CXXX — Jepson,"^® 1905, child, aged sixteen months At operation the intus- 
suscepted ileum and attached Meckel’s diverticulum were readily disinvaginated Owing 
to the child’s grave condition, the diverticulum vas not removed Three years later 
there had been no recurrence 

Cases CXXXI to CXXX VI —Hess,®® 1905 In a series of 314 instances of intus- 
susception collected from the literature, six were due to an invaginated Meckel’s 
diverticulum 

Case CXXXVII — Guyot,“ 1907, child, aged ten Operation was performed the 
fifth day of an evident intestinal obstruction Disinvagination was impossible and 
ileostomy was performed Death occurred the next day Necropsy revealed a gan- 
grenous ileal intussusception with an invaginated Meckel’s diverticulum 

Case CXXXVHI — Kingsford,'®^ 1909, male, aged ten Intussusception was diag- 
nosed, but operation not permitted At necropsy, an intussusception was found with a 
Meckel’s diverticulum at its tip that was not inverted 

Case CXXXIX — Muller,®®® 1909, male, aged thirty-six After an acute onset of 
pain in the cascal region, the patient had constipation, rectal tenesmus, generalized abdomi- 
nal tenderness, and moderate distention for three weeks He then passed per rectum a 
slough of intestine with an invaginated Meckel’s diverticulum Death occurred two weeks 
later from perforative peritonitis 

Cases CXL to CXLHI — Walton,®®® 1911 In the years 1901 to 1911 inclusive, 864 
cases of intestinal obstruction were admitted to the London Hospital Of these, 239 or 
27 6 per cent were due to intussusception, and in turn, of the 239, four were due to an 
invaginated Meckel’s diverticulum 

Case CXLIV — Neumann,®®® 1912, male, aged thirty At operation an ileal intus- 
susception was found with a Meckel’s diverticulum at its apex which was disinvaginated 
No resection , recovery 

Cases CXLV to CLI — Koch and Oerum,"® 1912 Of 400 cases of intussusception 
seen in the Copenhagen hospitals, seven were due to an invaginated Meckel’s diverticulum 
Case CLII — Coutts,®® 1920, male, aged ten months The patient had se\ere colickj" 
pain in the abdomen, vomiting, and a tumor palpable to the left of and abo\e the umbilicus 
when the patient was amesthetized Operation performed the da}’’ after the onset revealed 
an intussusception that vas disinvaginated At the apex of the intussusception was a 
cj st two centimetres m diameter which was remo\ed Death occurred from broncho- 

1079 



HENRY N HARKINS 


pneumonia The cyst was a few inches orahvards from the ileocsecal valve and was 
believed to be a remnant of a Meckel’s diverticulum 

Cases CLIII to CLVII — Perrin and Lindsaj'/® 1921 Of 400 cases of intussuscep- 
tion seen in the London Hospital from 1903 to 1920, five were due to an mvaginated 
Meckel’s diverticulum 

Case CLVIII — Braun and Worthman,^ 1924, male, aged thirty, with a fifteen- 
centimetre long ileal intussusception and mvaginated Meckel’s diverticulum Resection 
of the diverticulum onl}’’, recovery 

Cases CLIX and CLX — Mclver,“ 1928 In a series of thirteen ileal intussusceptions 
at the Massachusetts General Hospital, three were caused by an mvaginated Meckel’s 
diverticulum (See also Case LXVI ) 

Analysis of the Literature — On the basis of the 114 cases in 
Group I, an analysis is made of the symptoms, course and treatment of intus- 
susception due to mvaginated Meckel’s diveiticulum In analyzing a large 
number of cases reported by various authors, it must be remembered that a 
statistical survey has many limitations Authors are apt to record only 
positive findings , thus, of forty-three cases where data are given, an abdomi- 
nal exudate is found thirty-nme times This indicates that an abdominal 
exudate is present m either go per cent or 34 per cent of cases, depending 
on whether forty-three or the total 114 cases aie made the basis of calcula- 
tion Foi this reason the use of peicentage has been avoided as much as 
possible Throughout the following analysis, it is to be remembered that 
1 14 cases of intussusception due to mvaginated Meckel’s diverticulum are 
under consideration 

OccuRRENca — Occniicnce of MccLel’s dwciticulum m nonnal posotts — In 10,360 
necropsies. Turner^"® found eighty-one instances of Meckel’s diverticulum (08 per cent) 
Forgue and Riche^“ collect statistics of 112 instances of Meckel’s diverticulum in 7,850 
necropsies (14 per cent ) Cunningham’s” Anatomj states that it was present m seventy- 
three of 3,302 bodies (22 per cent) Keljmack'" found it m eighteen of 1,446 bodies 
(12 per cent ) Mitchell”® found thirty -nine in 1,635 necropsies (24 per cent ) Knox'® 
found three m 500 necropsies (06 per cent ) Schaetz”' found seventeen m 737 bodies 
In 2,400 necropsies at the Unnersity of Chicago* from 1902 to 1931, forty-one instances 
of Meckel’s diverticulum were found (17 per cent ) , thirty-one of these were in males 
and ten in females The ages varied between one day and eighty-six years In no 
instance was the diverticulum the cause of death 

Combining my own series with those of Turner,’”® Forgue and Riche^” (who include 
the data of Keljmack"’' and Mitchell”®), Cunningham,”’ Knox,"® and Schaetz,”” there are 
327 instances of Meckel’s diverticulum in 25,149 necropsies, or i 3 per cent This agrees 
with the operatne statistics of Harbin,®” who found seven instances of Meckel’s diver- 
ticulum in 507 consecutive laparotomies where a routine exploration was performed 
(14 per cent) In Balfour’s® statistics of fifteen cases of Meckel’s diverticulum in 
11,107 laparotomies (o i per cent ), the incidence was lower because a routine explora- 
tion was not performed 

The piopoifton of all cases of uifussusceptton that is caused by a Meckel’s 
diva ticnlum — Fitzw illiams^^ finds fifteen cases of the Meckel’s diverticulum 
type of intussusception in a senes of 1,000 intussusceptions Eliot and 
Corscaden,^^ tiventy-nme out of 300, Koch and Oerum,'^® seven out of 400 

* I am indebted to Dr Esmond Long for permission to publish these figures 
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Table I 

Incidence of Meckel's Diverticulum from Necropsy Figures 



No of 

No of Cases 
of Meckel’s 

Percentage Inci- 
dence of Meckel’s 

Author 

Necropsies 

Diverticulum 

Diverticulum 

Turner 

10,360 

81 

0 8 

Forgue and Riche 

7.850 

112 

I 4 

Cunningham 

3.302 

73 

2 2 

Knox 

500 

3 

0 6 

Schaetz 

737 

17 

2 3 

Harkins 

2,400 

41 

I 7 

Total 

25.149 

327 

I 3 


Perrin and Lindsay/®^ five out of 400, and Hess,^^^ six out of 314 From 
these collections, it seems that a Meckel’s diverticulum is a factor in about 
2 5 per cent of intussusceptions This figure is probably too high because 
Fitzwilhams^^ and Eliot and Corscaden^^ collected their cases from the 
literature where rare cases are more likely to be reported and i 5 per cent 
probably represents a more accurate figure This is practically the same as 
the incidence of Meckel’s diverticulum in normal persons From these sta- 
tistics it appears that persons with a Meckel’s diverticulum may not be more 
likely to develop intussusception than normal individuals, but if an intus- 
susception does develop, it does so at the site of the Meckel’s diverticulum 

Relationship of intussusceptions due to Meckel's diverticulum and othei 
diseases of Meckel's diverticulum — Porter^^^ found twenty cases of intus- 
susception m a series of 184 affections of Meckel’s diverticulum Forgue 
and Riche^2 found thirt3'--four intussusceptions m 287 cases of obstruction 
due to the organ , Drummond^^ found seven out of twenty-two , and Wel- 
lington,^^^ fifty nine out of 326 Thus it would seem that 17 per cent of 
the Meckel’s diverticula that cause trouble do so by producing intussusception 
Halstead^® finds that 6 per cent of 991 cases of acute intestinal obstruction 
were due to a Meckel’s diverticulum 

GEOGRAPHICAL DISTRIBUTION 

Various authors, including Fuchsig^^ and Koch and Oerum,’'*^ have pointed 
out that intussusception is most commonly reported in England, Denmark, 
Australia, and the United States, and is rarely seen m Germany and Austria 
No figures are available as to the geographical distribution of Meckel’s di- 
verticulum In the series of the Meckel’s diverticulum type of intussuscep- 
tion collected in the present paper, the distribution seems to follow somewhat 
that of intussusception Of the 160 cases, England reported fort3’’-seven , 
Germany, forty-one , the United States, twenty-eight , Denmark, eighteen , 
France, sixteen, Sweden, three, and Russia, Spam, Switzerland, and Aus- 
tralia, each one 

Age — Age of patients until intussusception of all types — Hess*^^ found 
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that 64 pel cent of his 314 cases of intussusception occurred under the age 
of one 3'^ear Othei authors reported the following percentages as occuning 
under one year 60 per cent (Koch and Oerum, of these, two-thnds were 
between five and seven months of age) , 70 per cent (Perrin and Lindsay, of 
these, three-fourths were between five and nine months of age) , 72 per cent 
(Walton^®^) , and 72 per cent (Fitzwilliams) Thus it is seen that most 
ordinary intussusceptions occur below the age of one year, and of these, a 
large proportion occur m the period between five and nine months of age 
Age of patients with affections of MeckeVs divei ticulmn of all types — 
The average of Porter’s series was twenty-one years Only 28 per cent of 
Forgue and Riche’s patients were afflicted m the first decade of life 

Age of patients with intussusception due to Meckel’s divei ticuliim — The 
average age of the patients m the present senes is 13 i years The foity 
cases collected by Hertzler and Gibson®^ averaged 13 o years Only six of 
the cases in the present series weie below one yeai of age In Table II 
IS given the age distribution by decades, the age limits being thiee months 
and fort3'’-nme years 

Table II 

Age DtslnbuHon by Decades of Patients with Intussusception Due to 
Invaginated Meckel's Diverticulum 

Age in years o-io 11-20 21-30 31-40 41-50 

Number of cases 60 24 15 7 5 

It IS seen that the age distribution of the Meckel’s diverticulum type of 
intussusception does not agree at all with that of intussusception as a whole 
It agrees somewhat with that of other affections of Meckel’s diverticulum 
In reviewing 300 cases of intussusception in adults, Eliot and Corscaden^^ 
found the enteric variety moie common than in children Mclver found all 
of his thirteen cases of enteric intussusception were over thirteen years of 
age Peirin and Lindsay have graphed separately the age distribution of 
the various types of intussusception, finding that the ileociecal and ileocolic 
t3'^pes have the usual age-distribution cuive, being much more common in 
infants, while the colic does to a slight extent, and the enteric has little 
relation to age Thus it seems that the age distribution of the Meckel’s di- 
verticulum t3'pe of intussusception is similar to enteric intussusception 

Sex — 5 'ci of patients with intussusception of all types — Sixt3'--eight per 
cent of Fitzwilham’s cases of intussusception, 69 per cent of Koch and 
Oerum’s cases, and 64 per cent of Perrin and Lindsay’s cases are males 
Sex of patients with affections of Meckel’s divei ticuliini of all types — - 
The percentage of males as given b3'' vaiious authors is as follows 75 
cent (Porter) , 76 per cent (Wellington) , and 82 per cent (Forgue and 
Riche) In the Univeisity of Chicago necrops3'- series, in no cases of which 
was there an3’’ affection of the Meckel’s dnerticulum, 76 per cent were males 
Sex of patients with intussusception due to Meckel’s divei ticiduni — Since 
the preponderance of intussusceptions and of Meckel’s divei ticula vhen 
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occuiiing sepal ately is in males, it is not siiipiismg that the combination 
attacks males moie fieqiiently than females In 105 cases m the piesent 
senes wheie the sex is given, 79 pei cent aie males 

Pieviou^ ahdonuuol oi'^cs ' — No data aie available as to the piopoition of 
all types of intussusception that have had pievious attacks, but m general it 
IS lecognized that intussusception is an acute disease with raie recuirences 
All wi iters on intussusception due to Meckel’s diveiticulum have noted the 
fiequent histoiy of abdominal crises In the piesent series, in forty-six 
cases there was a definite histoiy of pievious abdominal ciises, m twenty-one 
cases it was stated that there was no histoiy of previous abdominal distress, 
and in forty-seven cases no data were given 

Dumtioji of the final attack — Closely related to the histor)’- of previous 
abdominal distiess is the duration of symptoms of the final attack In many 
of the cases reviewed for this paper, the symptoms were of such long 
duration and of such remittenc)'- that it was difficult to tell exactly when the 
present illness began Furthermoie, since most of the cases were terminated, 
successfully or otherwise, by opeiative intervention, the duration of the final 
attack was as much dependent upon the impression of necessity for operation 
that the disease aroused m the minds of the surgeons as it was upon the 
severity of the disease itself A surgeon often tends to delay where he cannot 
make a definite diagnosis, even though operative indications are present 
Thus there is a psychological element that may affect the duiation of the 
attack that is terminated by opeiation In both the patients operated upon 
at the University of Chicago, and m a considerable number of the cases re- 
viewed, there was a less severe attack a day or two before the final severe 
attack Some authors believe this is due to the inversion of the diverticulum 
before the bowel becomes mvaginated Perrin and Lindsay found the 
average duration of 156 ileocsecal intussusceptions was thirty-eight hours, of 
126 ileocolic intussusceptions was thirty-three hours, and of twenty-seven 
enteiic intussusceptions was eighty-four houis The cases due to Meckel’s 
diveiticulum agree much more closely with this last figure Corner points 
out that “as the origin of the invagination is lateral, the ring where the bowel 
IS infolded is very oblique, and consequently the intestinal lumen is not com- 
pletely occluded, and the case may be clinically subacute This is a very 
interesting pathological fact, and explains why some of the recorded cases 
give long subacute histones” In the 114 cases, of eighty-eight cases where 
the duration of the final attack was given, the average was 81 6 hours Some 
of the eailier cases were allowed to go longer before operation because Plertz- 
lei and Gibson’s poition of the series, all reported befoie 1912, averaged 132 
hours The remainder averaged 64 3 hours, reducing the grand average as 
stated befoie to 81 6 hours 

Pam — Pam was present in 76 per cent of the cases under one year and 
85 per cent of those over one year in Koch and Oerum’s senes of intussus- 
ception of all types In the present senes of intussusception due to jMeckel’s 
diverticulum, pain v as present in nlnet3'•-se^ en cases, definitely stated to be 
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absent in one case, and no data were given in sixteen cases The pain was 
quite often of a colicky type In the present sei les, it was stated to be colicky 
fifty-two times stated not to be colicky twice, and in sixty instances no data 
were given on this point One of the Unnersity of Chicago patients (Case 
LXXIII) had a A'^ery definite colic, occurring every seven to eight minutes with 
almost complete relief between attacks The fact that the patients are older 
in the type of intussusception due to Meckel’s diverticulum than in ordinary 
intussusception may explain the more fiequent recording of pain When 
intussusception of the large bowel occuis, the mesentery is not necessarily 
dragged along with the intussusception, but m enteric intussusceptions, 
whether or not due to a Meckel’s diverticulum, the mesentery is usually 
dragged into the infolding and the traction may be one of the chief elements 
m the more frequent pain m this type of intussusception 

Vomiting — In Koch and Oerum’s series of intussusception of all types, 
vomiting was present in 92 per cent of the cases under one yeai and 91 per 
cent over one year In Hess’ series of 314 cases, vomiting was present in 
166 and absent in four Since the obstiuction in the Meckel’s diverticulum 
variety of intussusception is higher in the intestinal tract, one might expect 
vomiting to be more frequent than in ordinary intussusception In the pres- 
ent series, vomiting was present eighty-two times, in no case was it definitely 
stated to be absent, and data ivere not given on this point thirty-two times 
In the two University of Chicago patients, vomiting was out of all propor- 
tion to the other symptoms 

Meteo) ism — Since the obstruction due to the Meckel’s diverticulum type 
is higher than m ordinary intussusception, more vomiting and less meteonsm 
would be expected This might be equalized to some extent in that the 
Meckel’s diverticulum variety of intussusception is less readily diagnosed 
and allowed to run a longer course before operation In the present series, 
meteonsm was stated to be present forty-five times, absent twenty-four times, 
and forty-five times no statement concerning it was made 

Tenderness and iigidity — These signs are present in about an equal pro- 
portion of all intussusceptions In the present senes, tenderness was present 
forty-one times, absent thirteen times, and no data were given sixty times 
Rigidity was present twenty times, absent twenty-two times, and no data 
were given seventy-two times In several cases there Avas no tenderness or 
rigidity in spite of Avell-advanced gangrene Tenderness, rigidity, and abdom- 
inal exudate may be indicatiA’'e of the extent of injury to the intestinal outer 
coats, including the peritoneum, Avhile blood m the stools gives similar evi- 
dence of the state of nutrition of the mucous membranes 

Abdominal tunw) — Statistics sIioaa that in ordinary intussusception a 
tumor IS palpable abdominall)’’ in the folloAving proportion of cases 63 per 
cent (Perrin and Lindsay) , S3 per cent (Eccles’’^) , 93 per cent (Pless) , 
and 85 per cent (Koch and Oerum) The last-named authors find a tumor 
equally frequent in patients beloA\ and aboA'^e one year of age They also state 
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that the mass is usually found in the left upper abdominal quadrant due to 
wandering of the intussusception Hess states that m ninety-four patients 
where the position of the tumor was noted, it was on the left side m forty-three 
instances as opposed to twenty-three on the right The type of intussuscep- 
tion due to Meckehs diverticulum starts near the caecum and the tip of the 
intussusception seldom proceeds beyond the hepatic flexure Gogibus^® states 
that m only ii per cent of this type of intussusception does the apex reach 
as far as the transverse colon Thus, a mass if felt at all would be expected 
to be on the right side In the present series, a mass was palpable m the 
right lower abdominal quadrant forty-one times, in the mid-hne or the right 
upper abdominal quadrant three times, and only five times on the left side 
Thirty-three case histones contained no statement on this point 

Tumor palpable per rectum — Since the Meckel’s diverticulum type of 
intussusception seldom advances beyond the hepatic flexure, it would be un- 
likely that a tumor would be palpable per rectum In only thirty-seven of 
the 1 14 cases was it stated that a rectal examination was made In only four 
of these was a tumor felt per rectum and two of these were definitely stated 
to be outside the bowel On the contrary, m ordinary intussusception, a mass 
IS palpable per rectum rather frequently 48 per cent (Hess) , 40 per cent 
under one year of age and 27 per cent over one year of age (Koch and 
Oeriim) , and 27 per cent in ileocsecal intussusceptions and 13 per cent in 
ileocolic intussusceptions (Perrin and Lindsay) 

Melena — It is probable that all intussusceptions produce some melena, 
but in geneial the type of intussusception caused by Meckel’s diverticulum 
does not produce as much as the ordinal y variety Statistics as to the occur- 
rence of melena m ordinary intussusception are as follows 89 per cent 
(Perrin and Lindsay) , 89 per cent (Eccles) , 97 per cent of cases m which 
symptom was recorded (Hess) , 95 per cent under one year of age and 75 
per cent over one year (Koch and Oerum) , and 94 per cent m children 
under two years of age, 62 per cent m larger children, and only 38 per cent 
m adults (Braun and Worthman) In the present series, forty-three patients 
had melena, thiity-four did not, and m thirty-seven no data were given 
Fuchsig says that the diverticulum may sw^ell and plug the intestine and 
prevent marked melena 

Another source of melena that must be borne m mind is fiom ulcers 
adjoining gastric mucosa 111 a Meckel’s diverticulum Schaetz found gastric 
mucosa m five out of thirty Meckel’s diverticula found at necropsy (166 
per cent ) All of these patients were males and died of some other disorder, 
the Meckel’s diverticulum being an incidental finding Lindau and Wulff®^ 
leport thirty-seven instances of gastric mucosa m Meckel’s diverticulum with 
mici oscopical verification Seventy-seven per cent of these patients were 
males These represent findings at operation, ulceration being present in all 
cases, peiforation in about half and a histor}’- of seveie haemorrhage or 
anaemia being present m most of them Unlike intussusception %vith invagi- 
nated Meckel’s diverticulum, the Inemorrhage in these cases is not accom- 
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paniecl by signs of intussusception, the bleeding is a]it to be more profuse, 
the blood may produce a tan 3'^ stool, mucus is usuall}' not present, and occa- 
sionall}' there may be a binning pain similai to that produced by ulcer 
elsewbeie Stone’s patient (Case XLIV in lu}’^ senes) had gastnc mucosa 
111 an invagmated Meckel’s diveiticulum 'iheie i\as no ulceration of the 
mucosa and the symptoms did not difler radicall}^ from other cases in 
ni}’’ senes 

Fevd — Hess states that fe\ei occuis m 40 pei cent of all cases of 
invagination m which the symptom is refen ed to, usuall}’’ early m the attack 
Howevei Biaun and Woithman state that ot thirt3-thice patients ivith ordi- 
nar}^ intussusception, onl}' thiee had fevei above 380° C and onl}’- seven, 
an}f fever at all In the present senes of the IMeckcl's diverticulum variety of 
intussusception, fever seems to be insignificant Thirti'^-nme patients had 
then temperature lecoided m the case histones Of these onl}' fifteen had 
a fever over 3/ C , and onl}' six of these were o\er 380° C One patient 
w'as moribund with a temperature of 350° C TIic white blood count was 
given on only eight cases, being 11,000 (Andrews) , 16,000 (Harkins) , 14000 
(Johnson), 7,400 (Trask and Turxey) 16000 (Deckei), 27,000 (Mc- 
Ivei ) , 22,000 (Fauntleroy) , and 5,000 (Allman) 

Abdominal exudate — An interesting finding m thirh-nme of forty-three 
cases w'here data aie given is that of considerable fluid m the pentoneal 
cavity In several cases this has been laige enough m amount so that it 
might have been detei mined by percussion licforc operation 

Tunioi of the divei ticulum — An mtcicstmg feature of twenty-six of the 
1 14 cases is that a tumor was piescnt at the tip of the Aleckel’s du'erticulum 
In 1925) Kaspar found thiity-one mst.mces of tumor of Meckel’s diver- 
ticulum Fourteen, or almost halt, of these had produced intussusception 
This gioup foimcd about 20 per cent of Kaspai’s senes of seienty-tw'o cases 
of intussusception due to Meckel’s dnei ticulum Since 1925, I find records 
of seven additional instances of tumoi of IMeckel’s dnei ticulum, including a 
papilloma (Picot) and an accessory panel eas (Mathieu and Daiioud) Re- 
cently Michael and BelF'’ collected eleven cases of malignant tumor of 
Meckel’s diverticulum and lepoited the fiist instance of adeno-caremoma of 
the organ Thus, about foit}-nme tumors of ^Meckel’s diverticulum aie on 
lecoid, almost a thud of which contain pancieatic tissue, and over half of 
which have produced intussusception Bize postulates that in these cases the 
diveiticulum may not be of the Meckel’s type, but due to traction by the 
tumor, similar to the ti action divei ticula m the oesophagus In the University 
of Chicago neciopsy senes of foily-one kleckei’s diveiticula, there is no 
recoided instance of tumoi of the oigan 

MisciXLANnous FiAiuRis — Invaymatwn of tin divcituidum only — 
Several of the jiatients, including those of Lheyne, Mothersole, Mehailand, 
Ew'ald, Maioni, Kuttnei and tw'o eases of Ilellei had invagination of the 
diverticulum only Cheyne s patient had only the mucous membiane of the 
diverticulum invagmated Hohlbcck’s*’*'* patient had a complete intussusception 
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of the bowel but of the diverticulum, only the mucous membrane ^^as m- 
\a?inated In general the S3-mptoms and signs of these cases are similar to 
those where the entire bowel is intussuscepted All cases may begin with 
a pnmar} imagination of the diverticulum In one patient, the dnerticulum 
was not imaginated even though it formed the apex of the intussusception 
Umbilical cicafi 1 1 — Three of Drummond s seven patients had abnormal 
or acatricized umbilicuses Gray's patient had an umbilical cicatrix, while 
Bidw ell s" patient and Pedersen’s first patient had umbilical hernije Other 
authors do not point out such a high frequency of umbilical lesions 

Spontaneous passage of sepai a fed infussuscepfiiiii pei lectuin — The pa- 
tients of O Connor, Hirschsprung (second case) , and IMuller passed an in- 
tussusceptum with an attached jMeckel’s diverticulum Twm of these patients 
died later from perforation at the site of the cicatrix m the bowel The 
phenomenon of spontaneous passage of intussusceptum is not rare m ordinar} 
intussusception One of \\'alton’s 239 ordinar}* intussusceptions passed the 
tumor spontaneously. Of Eliot and Corscaden s collection of 300 cases of 
intussusception m adults forty-three passed a necrotic intussusceptum per 
rectum, tivo of these having attached Meckel's diverticula 

Pathogenesis — The pathogenesis of intussusception as a whole has been 
extensively discussed by many authors, especially by Hess The t}pe of in- 
tussusception associated with jMeckel’s diverticulum and with other tumors 
seems to have a definite causative factor Almost always the diverticulum is 
situated at the apex of the intussusceptum The chief subject of argument 
has been whether the dn erticulum invaginates primarily or secondarily Gra} 
believes that the invagination of the diverticulum begins at its base and not 
at the apex Except for the one instance where the diverticulum that formed 
the apex of the intussusceptum was not itself inverted, the bulk of evidence 
favors the view that the invagination of the diverticulum is primary 

Therapy — Type of therapy — Mamfestly, no statistics can e\er be ad- 
1 anced to test the medical treatment of intussusception due to i\Ieckers diver- 
ticulum, since the condition can be diagnosed definitely only at laparotomy or 
necropsy Judging from ordinar}* intussusception, surgery is indicated The 
only question that remains is the type of operation that is advisable In general, 
four t}*pes of procedure may be folIow*ed (i) Simple dismvagination , (2) 
additional resection of the diverticulum, (3) bow*el resection, and (4) miscel- 
laneous procedures such as colostomy Mikulicz colostomy, obliteration of the 
lumen of the diverticulum, etc In Table HI are presented the results of 
these various methods From the table it seems apparent that simple dis- 
invagination, or resection of the diverticulum onh are the procedures of 
choice 

Jfhen the bozoel is not gangrenous and the tumor is reducible — In 
tivent}*-three instances there was no gangrene and the intussusception was 
reducible Four of these were submitted to bow el resection with 25 per cent 
recover}' Se^enteen were submitted to simple amputation of the diverticulum 
With 88 per cent recover}* Two cases were only disinvaginated with one 
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Tabli: III 

Results of the Various Types of Surgical Therapy tn Jntussusccption Due to Iiuaginated 

Meckel's Duerticuluin 



No Gangrene Present 

Gangrene Present 

Total 


Per 

Per 

Per 


Cent 

Cent 

Cent 

Type of 

Recov- Rcco\- 

Recov- Rccov- 

Recov - Recov- 

Operation 
Simple disinvagi- 

Cases ered ered 

Cases ered ered Ca'^es 

ered ered 


nation 

7 

5 

71 

0 

0 

0 

7 

5 

71 

Reseetion of diver- 

ticulum 

31 

24 

77 

3 

2 * 

67 

34 

26 

76 

Resection of boivel 

29 

19 

65 


14 

47 

S 9 

33 

56 

Miscellaneous pro- 

cedures 

4 

2 

50 

4 

0 

0 

8 

2 

25 


— 

— 

— 

— 

— 

— 

— 

— 

— 

Total 

71 

50 

70 

37 

16 

43 

108 

66 

61 


* Gangrene of diverticulum onlj 


death and one ieco\ery Here again the advantage of conser\atnc measures 
IS manifest Often a portion of bowel is considered gangrenous merely be- 
cause It IS cyanotic and an unnecessary resection is performed The surgeon 
may occasionally err m tlie other direction and not lesect a trul} gangrenous 
portion of the bowel, Case LXIX is an example of this Peirin and Lindsav 
collect ten instances of gangrene ictcalcd at neciops) where simple disin- 
vagmation w-as done in ordinarj intussusception It is stated that the mucosa 
may often be gangrenous when the serosa ajipears liable 

Removal of the clivci liculum — Bidw ell’s experience is m {a^or of re- 
moving the dnerticulum This author did not lesect the duerticulum and 
had to do so later because of a rccuricnce Although this was the only 
recurrence m our cntiie senes, of all the cases that surM-ved operation, only 
five did not have the diverticulum rcmo^ed Two of the fi\c had the lumen 
of the diverticulum obliteiated b} stitches Another factor m favor of 
removal of the diverticulum is that the patients so frequently present a historv 
of preMous attacks It has been said that a IMcckers dnerticulum is more 
of a menace to its possessor than is a vermiform appendix jMcDonald’’- 
finds that of 145 diverticula not piescntmg lesions onl} nine were attached, 
while of 162 causing trouble, no were attached Thus it is the attached 
diverticula that are such a menace, and not those that hang free, as do those 
that cause intussusception 

Bowel lesect ion — In oidmary intussusceptions, surgeons have learned 
that resection is very dangeious This feai is not entirely applicable to intus- 
susception due to Meckel’s diveiticulum The differ ence in the average age 
of the patients is the deciding factoi Perrin and Lindsay did not have a 
recovery aftei resection in any patient under three yeais of age and could 
find only eight reports of successful resection of the bow^el under one year 
of age Dow'd’’^ finds reports of oiilj'^ six cases wuth successful bow'el resec- 

1088 



INTUSSUSCEPTED MECKEL’S DIVERTICULUM 


tion 111 patients younger than one 3'-ear In the present series, Greenwood’s 
patient was the only infant under three years of age who successfully with- 
stood a bowel resection This patient was eight months old 

Piogiwsis — In the piesent senes, 59 per cent of 112 cases recovered 
Hess states that in ordinary intussusception, of 314 cases, 21 1 recovered, and 
only 103 died Seventy-four of these cases had a laparotomy and simple 
dismvagmation with onl}^ five deaths There weie thiity-eight resections with 
seventeen recoveries Koch and Oerum state that the operative treatment 
of ordinary^ intussusception gave 74 per cent mortality below one year of age 
and 38 per cent over one yeai Thus it seems that the prognosis is worse 
in intussusception due to mvagmated Meckel’s diveiticulum than it is in 
ordinary intussusception In the present series, of thirty-two patients under 
five years of age, the death late was 56 per cent , while of seventy-nine pa- 
tients, five years of age or over, the death rate was 35 per cent Thus the 
fact that the patients m the present series are older than those with ordinary 
intussusception would tend to improve the prognosis, rather than to make it 
less hopeful 

The one explanation for the high mortality m patients with intussusception 
due to mvagmated Meckel’s diverticulum is that the condition is not diag- 
nosed soon enough and operation is done only as a last resort This is some- 
thing that can be changed and the mam purpose of this paper is that it may 
enable earlier diagnoses to be made Hess points out very strikingly that 
early operation is best m all types of intussusception Table IV gives the 
mortality rate of patients operated upon at various periods after the onset 
It IS evident that the time factor is a very important element m the prognosis, 
the mortality being almost three times as high when operation is performed 
after seventy-two hours as when it is perfoimed before twelve hours have 
elapsed 

Table IV 

The Benefit of Early Operation in Intussusception Due to Invaginated Meckel's Diverticulum 

Number of hours before operation Under 12 12-24 24-48 48-72 Over 72 

Number of cases 9 12 26 15 24 

Mortality percentage 22 42 31 47 58 

Differential Diagnosis — Intussusception due to Meckel’s diverticulum 
must be differentiated from all varieties of acute abdominal emergency It 
has been most frequently confused with appendicitis because of the age of the 
patients, the especial involvement of the right lower abdominal quadrant, and 
the pain and vomiting Unlike appendicitis, the pain is apt to be colicky, 
there is more frequently blood m the stool, and other signs of intussusception 
may be present The classical rigidity and tenderness of appendicitis are not 
so apt to be piesent The differentiation from other affections of Meckel’s 
diverticulum is apt to be difficult because m both cases there are usually signs 
of intestinal obstruction However, other affections of Meckel’s diverticulum 
do not have the characteristics of an intussusception 
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Fiom wiussusccptwn — Just as intussusception clue to Meckel s cluer- 
ticulum may be differentiated from appendicitis and from other affections of 
Meckel’s diverticulum by the presence of signs of intussusception, so it may 
be distinguished fiom ordinary intussusception by the fact that these signs 
are atypical Intussusception due to ^Meckel's dnerticulum occurs in older 
individuals, pain and vomiting are more common, and definite melena and a 
palpable mass per rectum are much rarer A mass is palpable in the right 
lower abdominal quadrant if at all, while m oidinary intussusception, a mass 
IS more commonly felt on the left side A history of prcMous attacks is 
very common and the disease has a much more chronic course operation being 
performed onl}' as a last resort, or undei some other diagnosis 1 he choice 
of operation is simple dismvagination with resection of the dnerticulum, but 
wdien necessary, bowel resection is less dangerous than in ordinar\ intussus- 
ception because the patients are older 

Fiom intussusception in adults — In adults intussusception is most a])t 
to be of the enteric tjpe, which in turn commonh originates from tumors 
Kaseme}er collects 284 instances of bowel iinagm.ition from tumors, includ- 
ing eighty-five malignant, 192 henign, and se\en with the t\pe not stated 
Of the benign tumors forte -two were Meckel s dncrticula 1 he age and sex 
distribution and se mptomatologe of these c.ises .is a w hole are similar to the 
portion due to Meckel’s diverticulum Most of them allect the small bowel 
of persons oeer ten eears of age and about 62 per cent are males Mcher 
states that of thirteen patients with enteric mtussuseeption from all causes at 
the Massachusetts General Hospital, nine had had precious attacks 'I hiis in 
adults, it is difficult to say definitch that an intussusception is due to a 
Meckel’s dnerticulum and not to some other cause But since the treatment 
and its indications arc the same, the diffciential diagnosis is of but academic 
interest Occasionally the presence of a cieatricized umbilicus mac inclKate 
the probabiht) of a Meckel’s dnerticulum as the c.ausatne factor 

so MM ARC AND CONCLUSIONS 

(1) Reports of 160 patients with intussusception due to iinagmated 
Meckel’s diverticulum are found m the literature One hundred fourteen ot 
these are subjected to a statistical an.aljsis 

(2) A. clinical differentiation is made between this special type of intus- 
susception and ordinari intussusception Several distinguishing teatures ol 
the variety of intussusception due to Meckel s dnerticulum are 

(a) It occuis m oldei individuals 
(&) A history of pievious attacks is more frequent 
(c) The course of the disease is moie chronic and theie is often a mild 
attack a day or tw'o befoie the onset of the major illness 
(rf) Vomiting IS more intense 

(e) If a mass is palpable at all, it is much more apt to be on the right side 
(/) A mass is palpable per rectum in a much smaller jiroportion of cases 
{g) Bleeding fiom the rectum is less profuse 
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SYNOVECTOMY OF THE ENTEE-JOINT IN CHRONIC ARTHRITIS 

By Maurice A Bernstein, M D 
OF Chicago, III 

Although synovectomy has been used as an operative procedure with 
intermittent frequency for the past half century, it is only in the recent few 
years that its significance m relation to arthritis has been definitely recognized i 

Volkman,^ in 1877, was the first to describe the removal of the synovial membrane 
of a joint in a tuberculous patient Mignon," 111 1899, reported the removal of the synovial 
membrane from the knee of a patient with chronic arthritis with complete restoration of 
function in the joint Goldthwait,^ m 1900, performed a partial synovectomy in a knee- 
joint f Hoffa,‘ in 1904, advocated the removal of the synovial membrane of the knee-joint 
and called attention to the influence of the fat pad adipose tissue on the pathology of the 
knee He stated that the normal adipose tissue is liable to grow and to produce an 
inflammatory hyperplasia even after a slight injury to the joint Abbott,® in 1908, de- 
scribed an operation for the removal of the fringes of the synovial membrane of the 
knee His operation was a hit-or-miss method of picking up the synovial membrane, 
through two lateral incisions, clamping it, and cutting it off The object was to “catch 
as much of the capsule as possible ” Murphy,® in 1916, did two capsulectomies on cases 
of hypertrophic villus synovitis The cartilages were removed together with the synovial 
membrane and a flap of facia was interposed beneath the patella to avoid adhesions 

The first real correlation of synovial changes with chronic articular disturbances, 
and the surgical removal of the synovial membrane, was accomplished by Swett^ and 
Jones,® in 1923 As a result of this work our attitude towards synovectomy has changed 
so that those who were not in sympathy with this surgical procedure are now openly 
accepting it as a sane treatment for chronic recurring monarticular polyarticular arthritis 
Among the more recent contributors to this subject are Steindler,® Allison,“ Leriche,“ 
Key,^“ Sigridson,^® Speed,“ and others 

Anatomical Considetafions — The synovial membrane of the knee-joint is the largest 
in the body, and lines the capsule of the joint Three arbitrary spaces are recognized 
(Fig l) , the suprapatellar space found in front of the femur and beneath the extensor 
quadriceps tendon above the coiidiles forms a large pouch, which on distension with gas 
assumes the form of a gall-bladder (Fig 6 ) The infrapatellar space is an extension of 
the synovial membrane into the centre of the joint, between the articular surface of the 
femur and tibia, and meets the semilunar cartilages, where it is reflected into their upper 
surfaces around their free inner margins, and back to the portion called the coronary liga- 
ment, which it lines down to its tibial attachment The outline of this space, when filled 
with gas, IS rectangular The synovial membrane is reflected onto the crucial ligaments, 
which It invests except behind and below, and thus shuts them out of the synovial cavity 
The infrapatellar space is divided by the pad of fat, a loose areolar connective-tissue struc- 
ture, more or less triangular in shape The base is directed downward and forward, and 
its apex IS directed to the centre of the joint Ihis pad is composed of fatty and loose 
fibrous tissue and is invested by synovial membrane From its borders extend small 
villus tags, covered by irregularly placed fibroblastic cells The pad is held in position 
by well-defined ligaments, known as the alar ligaments These ligaments are extensions, 
or reflections of the synovial membrane, and are found on the lateral peripheral margins 
of the fat pad, and extend upwards, adapting themselves to the outer and under surface 
of the patella, blending with the capsule on the under surface of the quadriceps extensor 
tendon From the apex of the pad of fat a fold extends to the anterior surface of the 
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crucial ligament and is called the ligamentum mucosum The pad and its villi are ver% 
vascular Their function is that of wiping the joint surfaces with each movement of Jie 
knee In inflammations, and infections of the joint, the pad becomes hyperplastic, and 
the vilh are elongated, and thickened, often filling the infrapatellar space 

The synovial membrane, which plays the most important part in inflammatory 
processes of joints, does not cover the articular cartilages of the bones which enter into 



Fig I — Shows the infrapntellar pad fat, and its mIIus tags The articular cartilage of 
the femur is not co\ered b> s>noMal membrane Note its distribution and attachments abo\c 
the condoles 


the formation of the joint, but extends to the edges of the articular cartilage The capsule 
of the joint consists of two lajers, the stratum s\no\iale, and the stratum fibrosum 
The lining of the joint capsule constitutes the stratum srnoviale The surface of the 
stratum sjnoMalc is coicrcd by a lajer of mesenchjmal cells forming no definite lining 
membrane It is belieied b\ many histologists that the surface cells rccemble true 
mesotlielium, or endothelium, but these cells are now considered to be a modified fibro- 
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blastic cell, arranged loosely and irregularly to form a continuous smooth surface layer 
There is, however, no true epithelium, endothelium, or mesothelium covering m synovial 
membrane surfaces, that is, the cell limits are not demonstrated by silver nitrate Hence, 
the term synovial mesothelium, epithelium, or endothelium, should perhaps be interpreted 
as meaning areas in which the cells of the sjnovial membrane surface are closely packed 
and thus resemble endothelium, or mesothelium Hueter,*^ m 1866, employing the silver 
impregnation of Von Recklinghausen,^® caused considerable controversy when he denied 
the existence of epithelium lining synovial serous surfaces This view was later confirmed 
by two independent workers, HammaV and Braun,®® who, in 1894, published their result, 
coming to practically the same conclusion as Hueter 

Arey®® states that the joint lining in the embr^o appears as an undifferentiated mesen- 
chyman homogeneous substance A cleft appears between the two bone surfaces, and 
cells from the mesenchjmal substance flatten out and line the cleft The cell limits 
determine the joint cavity and its sjnovial surface The cells in a joint are not so ^ar 
advanced m their development as are the cells in other cavities, which line serous sur- 
faces They, therefore, are not as definitelv differentiated as are those of other cavities 
such as pleura, or peritoneum The cells, however, resemble endothelium m their struc- 
ture and m their function Jordan"® states that the surface of syno\ial membranes is 
covered bj a single lajer of mesenchjmal epithelium Lewis and Stohr®® also speak of 
these cells as being mesenchjmal epithelium Kej states that the character of the cells 
found m fluid of normal joints is further evidence that joint cavities are clefts in the 
connective tissue, which are mcompletelj' lined bj slightlj modified connective tissue 

The cellular elements do not form a complete mosaic co\ering over the surface of 
the synovial membrane Dense connective tissue fills in the spaces so as to form 1 
uniform and smooth gliding surface The connectue-tissue stratum varies m density m 
different locations of the joint In places where the synovial membrane participates in 
an actne gliding mechanism the loose fibrous tissue is quite abundant, but where motion 
IS not so active the fibrous tissue is more dense 

While it ma)'' appear that undue space is devoted to a description of the 
cellular structure of the synovial membrane, in a paper such as this, dealing 
with a clinical problem, this phase is of inteiest from the standpoint of tissue 
regeneration after synovectomy The question which is most frequently 
asked IS, “What occurs to the joint lining after it has been surgically re- 
moved’” It has been found clinically by Allison, and shown experimentally 
by Key and Wolcott-^ that the synovial membrane reforms within a period of 
ninety days after its complete removal If the synovial membrane is of 
epithelial or endothelial nature, it would follow that epithelization of such 
a large denuded surface would be rather difficult, unless enough tissue were 
left This is not the case in the operation of synovectomy, for a consid- 
erable extirpation is done, leaving a large, raw surface However, if the 
surface cells are fibroblastic, regeneration is more likely to occur Thei 
synovial membrane reforms within a period of about ninety days, and can, 
be “distinguished with difficulty from the normal ” 

It would appear that the question is still unsettled as to the nature, 
structure, and manner of regeneration of synovial tissue Whether the 
synovial membrane regenerates or is replaced by fibrous tissue, which as a 
result of use becomes specialized and assumes all the characteristics of syno- 
vial membrane, even to the degree of secreting synovial fluid, is a question for 
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ph} sioiogists and histologists to determine Suffice it to say that the his- 
tological controversies do not influence the climcal Side of the question 


Secretory a# d Absorpthe Pozier of Sxuozia^ Mcn.bra, e — The older anatomists am 
oVsologists maintained that the sjno\iaI membrane secreted a mucigenons material 
He tne v.nite of an egg for the parpose of lubrication of joints Thej further stated 
that ttiis material v.as secreted be the endothelial cells oi the sjnoeial membrane Con- 
t'oeersj' e?asts regarding the origin of semoenal fluid, thus Fisher"" belieees that mucin 
enters the jomt from the surface cells from the deeper cells v hich emptj the s>no\ia 
mrojgh the eilli and also from the detached surface cells v hich ha\e undergone i 
ir^agenojs degeneration. Allison"* and his co-v orker lound an analog], betv cen 
sjno’.na and plasma The\ found a variation in the protein chloride and sugar co itent 
m arthritic synoMZ Key— states that the cells of the macrophage series are the most 
important cellular constituents of normal sjno\ial fluid The origin ot s]no\ial fluid 
Decomes still more confusing Vihen the conception of the secretor> lunction oi the suriace 
celts IS debated. It v as verj simple to e iplain the origin oi s> no\ la v hen the suriact 
celts T.ere beheted to be endothelial in nature, and the si.movia the p'oduct of endo- 
tnelial-cell secretion. nameU' mucin But vhen the surface cells are classed as flbro- 
biastic m character the origin of syno^na must be looked upon as coming irom a 
Ci‘zeTert source. Effusion mto the Imee-joint as a result of irritation from trauma jr 
m^ection is quite marked. When the knee-joint is injected v" itn a i oer cent acuous 
lodme solution it becomes promptly distended by a serous eirucate I ha^.e also injected 
Ciahzable and soluble materials into the \eins of dogs but tne> v ere rot readiK 
recoverable irom the joint sraoMal fluid We injected iodides or methjlene blue into the 
■^ems o: cogs, and the material was readih recoverable from the salrva and tne urine 
but it v.-as rot found m the jomts bj the usual tests Injection into the jomt s>noi.ial 
sunace is prompth absorbed and is found uithin a short time in the neighboring hmpi- 
nodes 


XoetzeK injected Bacillus pyocyaneus mto the knee-jomts of rabbits and found that 
from five to ten munutes later the organisms v ere present both m the inguinal lumbar 
and crural Umph-nodes and in the circulating blood Pavlov. sl'y^ has demonstrated 
the presence of staphjlococci in the blood and in orgaris of animals from tvente-iour l<> 
fort]. -eight hours after inoculation of the Imee-jomt. He has shov n that tnis dissem. na- 
tion 15 inhibited or v. holly prei.ented. if before inoculation, an acute inflammation u the 
jO’nt has been produced b] the injection of some sterile irritant Opie*" states that the 
I.v mph-nodts during tne first hour after inoculation are not efiiaent filters tor bactcr.a 
Vihule the quiescent hmph-node is an inefnaent filter, the inflamed node containing eecn 
at an early period ot infection many bacteria is effective n restraining the dissemination 
ot Dactena into the general arculation. He further states^ that a great \ariet]. of sub- 
stances v.hich are eitner non-dialyzable, or insoluble in v ater are dissohed and removed 
v^hen introduced into the tissues of an ammal. India in^', Berlin blue and trjpon blue 
V ere injected into the Imee-Joints of dogs b] Ke] " Sigridson,"* ard Renearson^ to 
derronstrate absorption and dissemination b] wzy of the regional 1] mph-nodes The 


p Creeps or removal irom tne sjnoiial membrane is bv means of tne macrophages 

readil] be seen that the products of decomposition necrosis or infection of the 
s, romal irerrbrane of the Imee-joint, can be talen up b] pnagocvtic action carried to 
«.ne regional I]mpn-'’odes, ard mto the general circulation Tne abso-ption from the 
jO nt ’'ar'es v itn tne tvpe of miatenal it contains, and the state of the s. noinal memhran. 
Ir acute septiC artnntis the absorption a-d dissemiriation are rap.d , m cnro'iic artnrit’s 
tne aDiorpt on depends upon areas of health] tissue 


Pathology — ^The stTiovial rnembrane p’a}s the most important part in 
mfiammator}- processes of joints Upon entenng an arthntic jo nt one find' 
an increase ot syno-inal fluid In chronic arthritis the amount ot fluid tarics 
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with the pathological process and depends upon exacerbation or recession 
of the inflammation It is usually considerable, and grayish-yellow m color, 
and often serosangumeous It contains particles of detached granulation 
tissue, and plaques of gray mucus These mucigenous plaques are found 
m the joint, floating; m the synovial fluid, and frequently adhering to the 
synovial membiane, filling the recesses of the joint Ashcroft, Cunningham, 
McMurry and Pemberton,®^ m a study of fifty cases of arthritis, found one 
positive culture in the synovial fluid, all of the others being obtained from 
the synovial membrane and articular cartilage and bone 

The synovial lining of the joint is very much inci eased m thickness 
The fat pad is hyperplastic, thick, elongated, and succulent The vilh are 
increased m number and size, often filling the joint space The articular 



Fig 2 — Portion of synovial membrane showing (A) cauliflower like 
calcified area with granulation tissue surrounding it (B) Large wart like 
calcified process, with pannus on its upper border Marked granulation tissue 
and fibrous bands holding it firmly to the synorial membrane 

caitilage appears pearly gray, smooth, with no erosions Erosion and destiuc- 
tion of the cartilage occur m the adhesive foim of arthritis of the poly- 
articular type In this foim, synovectomy should not he peifoimed In 
certain forms of arthritis the articular caitilage shows spicules of proliferated 
bone at the margins of the synovial attachment, but the gliding suiface, the 
surfaces of contact and pressure, are rarely eroded Bands of fibious tissue 
may be present , these extend from the synovial sui face, and stretch across 
the joint spaces These bands are more prevalent m the suprapatellar space 
Pannus formation is a common finding, and is more frequently seen over 
the femoral condyles Calcified material may be found m pouches cieated 
by the hypeiplasia of the synovial membrane, or attached to the tips of villus 
processes (Fig 2 ) True cartilage is rarely found Cartilaginous bodies 
are a clinical entity of an entirely different natuie, and are associated with 
osteocartilagmamatosis However, m only three cases have I found carti- 
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laginous bodies, and these were associated with disturbances of the semilunar 
cai tilages 

Mtaoscopically — The most striking picture is that of new vascularization round-cell 
infiltration and cell proliferation (Fig 3 ) The lymphocytic infiltration is of the 
subsynovial fibrous tissue The peripheral cells proliferate so that several layers are 
deposited on the surface Portions of the synovial membrane show a fibrous stroma with 
numerous new-formed vessels, around which are many lymphocytes The cells appear 
in nests or clumps Areas of normal synovial tissue are seen which suddenly disappear 
and the surface is covered by various sized excrescences of compact fibrous tissue, which 
in places shows a tendency towards hyalinization and fatty degeneration True carti- 
lages are rarely seen, but areas of calcification may be noted (Figs 4 ) The areas in 
which polymorphonuclear leucocytic infiltration and fresh blood-cells are scattered m 
the tissue are indicative of an exacerbation of the infectious or irritative process Plasma- 
cells of the polyblastic variety and wandering macrophages are evidences of chronic 
inflammation Verruca may be distinctly papillary in character so that large excres- 



Fig 3 Fig 4 

Fig 3 — Marked inflammatory changes Mith newly formed connective tissue and blood \essels 
i'lG 4 — Marked thickening and fibrosis of synovial surface Fibroblastic tissue in subs>novial surface 
New formed bloodvessels filled with blood cells Fibroblastic proliferation, of tbe mIIi 

cences are joined by thin pedicles of the synovial sheath The vessel walls are increased 
in thickness, and their contents are full of red blood-cells and cells in a stage of 
degeneration Decomposed blood pigment may be found within the capillaries or m the 
tissue BiclP" states that in a study of synovial membrane in chronic arthritis regardless 
of the eventual outcome of the studies in their etiology, the observed effect in the 
sjmovial tissue is within a reasonable range always the same 

In this series both the hyperplastic or atrophic, and the hypertrophic or 
osteo-arthi itic t3^pes Meie operated upon Changes in the synovial mem- 
brane of the two types diffeied slightly In the hyperplastic type there At as 
more dense fibrous-tissue formation, Avitli perhaps a more marked round-cell 
infiltiation In the osteo-arthntic type there is a greater fatty and hyalin 
degeneiation It is often difficult to judge from the patholog}’’ of the syno- 
A lal membrane alone Avhat type of arthritis one is dealing Avith Osteoplijlic 
deposits on the peiiphery of the articular cartilage may be noted in both 
S) noA'ectoiny m this series aa as performed on set'eral cases of recurrent 
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hydrops of the knee-joint (acute recurrent seious synovitis) One case was 
of interest because it showed a recent strangulation of a villus with thrombosis 
of its vessels (Fig 5 ) 

Indications for Opetation and Results — No fast rules can be established 
foi the performance of this operation Cases should be selected with the 
utmost car In general, any arthiitic joint which is associated with pain, 
swelling, limitation to the normal range of motion, and X-ray indications of 
clouding and thickening of joint spaces should be subjected to the operation 
of synovectomy 

Often the pain is general over the knee-joint, but as a rule the patient 
will indicate a more definite point, on the inner side of the knee below the 



Fig 5 — Organizing thrombus Note the infl'imnntoi \ cells sui rounding 

the \essel 


lower border of the patella The reason for this is the gi eater amount of 
strain put upon the inner side of the knee due to weight-bearing There may 
also be pain in the popliteal region This is due to tension in the posterioi 
compartment of the knee-joint as a result of accumulation of fluid and to a 
shortening of the ham-stiing muscles and to a conti action of the postenoi 
capsule Occasional complaint is made of pain at the head of the fibula 
This is caused by the involvement of a branch of the peioneal nerve 

Effusion m the joint is very common The swelling may be uniform, 
causing a prominence above the patella More often there are irregular 
indurated masses below the patella, and on the lateral surfaces of the joint 
Limitation of motion is almost invariably present Both flexion and ex- 
tension of the joint are affected, giving rise to fault}^ weight-bearmg 
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The lontgeiiogram shows a thickening and clouding of the spaces in the 
joint which are normall}’- found cleai This obscurity is due to synovial 
thickening, and to the accumulation of fluid The method employed m oui 
earhei cases to visualize these joint spaces, was by the introduction of carbon 
dioxide (Fig 6 ) By this means the outline of the synovial membrane, its 
distortions and any foreign substance otheiwise invisible could be easily 
determined Changes on the periphery of the articular caitilage such as 




s 

f-' 



Fig 6 — Lateral \ie\\ of knee joint inflated with carbon dioxide gas show 
iiig enlargement of pad of fat, distension of the suprapatellar space, and 
bands of adhesions running through it The posterior compartment of the 
knee joint is clear This patient had a hjpertrophic mIIus svnoMtis 


hypertrophic deposits are no contra-indications for operation On the con- 
trary, they confirm the pathological picture which may be expected in the 
joint Nor is age a determniatn e factor in operation The }Oungest patient 
I have operated on was twenty-five, and the oldest sixt}', the average age 
being forty Of twenty-five patients operated on, fifteen were men Of 
these cases, twenty-tw o had good results, one \\ as a poor result, one developed 
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an ankylosis, and one had a recurrence of pain about six months after the 
operation Of the twenty-two cases, 50 per cent had completely restored 
function, complete loss of pain and no recurrence of swelling Of the others, 
the results varied with the general physical condition of the patient, and in 
accordance with the other joints involved In the cases of multiple arthritis, 
the other joints were distinctly benefited by the operation It was surprising 
to note the increase of circulation to the extremities, and the added sense of 
warmth and well being The function in the joints improved with the lapse 
of time, so that the oldest case, a woman sixty-fivei years of age, who was 
operated on m 1925, has a complete range of motion and freedom from pain 
One must not judge the results of synovectomy the first few months after 
the operation Impiovement continues with the use of the knee 

Of the three bad results, one developed a secondary infection after the 
operation, which resulted in ankylosis One case was a multiple hyperplastic 
arthritis with erosion of the articular cartilage, and resulted in a limitation 
of motion The range of motion obtained after the operation was not less 
than the patient had before, but nevertheless it is counted as a bad result 
The third patient was also a multiple hyperplastic type and had a recurrence 
of pain soon after the operation It may be stated that when there is an 
erosion of the articular cartilage, the results aie not apt to be good as to the 
complete return of function, but impiovement of the other joints may occur 
It may also be stated that the male patients without exception had excellent 
results, the joints returning to comparatively normal state as to pain, range 
of motion and weight-bearing The pain and discomfort after synovectomy 
are no greater, and m my opinion are less than after the removal of a semi- 
Itinai cartilage, and the time of disability is not longer In no case was there 
a complication as a result of the split patellar approach to the joint 

Prognosis — First, there is the ever-piesent danger of infection This 
can, however, be obviated if not completely eliminated by a careful observa- 
tion of Lane technic, and the observance of asepsis to a superlative degree 
It must be remembered that due to the chronic irritation in the joint, the 
synovial membrane has become thickened and the lymph-nodes blocked, 
theiefoie, secondary infection of the joint is not followed as fiequently by 
systemic absorption In normal joints infection is followed by a rapid 
absorption and dissemination by the unprepared lymphatics This warding- 
ofif process Murphy^^ called “Cofferdammmg ” Although the danger of 
systemic infection is minimized, the effects upon the joint aie nevertheless 
associated with danger of ankylosis 

Secondly, there is the danger of injury to structures upon which the 
stability of the joint depends, such as the crucial and lateial ligaments This 
may be easily avoided by finding the line of cleavage of the lining of the 
joint, and not penetrating too deeply into the pen-articular structures 

Thirdly, haemorrhage may seem alarming coming from a large denuded 
surface with no evident vessels for hemostasis Compression, however, con- 
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trols this bleeding and the heinoarthrosis that follows need not be aspirated 
since It is absorbed without difficulty 

Opeiation — The anaesthetic we have used on our last cases has been the 
intraspinal injection of spinocaine This has proved very satisfactoiy, espe- 
cially in those cases associated with cardiac complications 

The knee-joint is piepaied the night befoie the operation by shavings 
thorough scrubbing and antisepsis The patient is placed in a recumbent 
position on the operating table with the knee slightly flexed A tourniquet 
is placed around the thigh The knee is again prepared by careful antisepsis, 
iodized and made ready for operation 

The incision is one originated by nie"^' and is now quite generally used (Fig 7 ) 
From a point about two and one-half to three 
inches above the superior border of the patella 
in a mid-line the incision is continued downwards 
to the upper border of the patella, circling the 
outer border, to the lower niid-line, and ending at 
the tibial tubercle The skin is then reflected on 
both sides, exposing the tendinous portion of the 
quadriceps extensor, and its covering over the 
patella A linear incision is now made 111 the 
mid-line through its full thickness By means 
of a chisel the patella is split This leads 
directly into the joint Scissors are intro- 
duced through this opening and the incision is 
carried upward and downward through all the 
structures By this means the infrapatellar pad 
of fat IS cut in two As a rule a considerable 
quantity of fluid and blood escapes from the 
joint, and with it a grayish mass of mucus 
This mucigenous substance is very tenacious and 
IS often adherent to the sjmovial surface, espe- 
cially to the suprapatellar space This by- 
product IS entirely wiped out by means of a 
sponge, leaving a dark and reddish hypersemic 
and thickened synovial membrane exposed 

The knee is now flexed to its full limit The 
split patella is retracted, and the dissection and 
extirpation of the synovial membrane are now j-ig 7 Incision for approach to the 

begun By means of scissors and tissue forceps j;^|Ve°en^’us'ld Vhere”a"lde SproS°^s ^d”'^ 

the split pad of fat is now dissected out (Fig sired This incision has the advantage in 

8), first one side and then the other, and with it f'oidmg a scar over the pate 

as much of the synovial membrane on the lateral joint surfaces as is possible, avoiding 
injury to the semilunar cartilages Some operators advise the removal of the cartilages, 
notably Allison When there is erosion, it would seem advisable to remove them 
However, I have never found occasion to do so 

The synovial membrane from the suprapatellar pouch is now dissected out, which 
completes the synovectomj’’ Before closure a search should be made for any loose tags 
of synovial membrane so as to leave the joint with a smooth and clean surface All 
hemorrhage is controlled by either ligation or hot packs The closure is made b\ 
sewing the capsule from above dowmward by continuous interlocking stitch, down to the 
upper border of the patella Interrupted sutures are then introduced through all the 
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layers, covering the patella, paying special attention to coaptation of the bone edges 
The lower remaining portion of the incision is then closed in the same way as is the 
upper Chromic catgut is used for all deep sutures The subcutaneous tissues are closed 
by a running plain catgut suture, and the skin incision is closed by means of dermal 
horsehair or silk 

No dram is ever used m the joints A posterior molded plaster splint is apphe 1 
This IS retained for about six days, when it is removed and passne motion executed 
The patients are allowed out of bed in a wheel-chair about the tenth day, and encouraged 
to get around on crutches as soon as the pain subsides Active and passive exercises 
are carried out by a trained physiotherapist, and weight-bearing alloved at the end of the 
second week 

The dressings are not disturbed for ten days, and the sutures not removed until the 
skin edges show signs of healing Too early removal of the sutures often leads to a 
retraction of the incision, resulting in secondary infection 



Fic 8 — Dissection of fat pnd ind S}no\nI membrane 


If effusion or distension of the joint occurs as a result of an oozing hiemorrhage into 
the joint. It IS seldom advisable to aspirate, since absorption of the fluid or blood takes 
place within a short time after the operation There is always a danger of secondary 
infection from aspiration This results bv introduction of microorganisms through 
the puncture, which leaves a puncture wound, allowing a constant oozing of serous and 
serosangumeous fluid 

The application of heat by means of infra-red lamp lessens the pain after the 
operation The dressings must not be disturbed when heat is applied A few grains of 
codeine help to control the pain 

Faradic current applied to the muscles of the leg and thigh helps to maintain muscle 
tone, and restores function more quickly This is especially true of the quadriceps group 

The degree of pain is surpnsinglv little in proportion to the magnitude of the 
operation Patients have commented that the pain m the joint before operation was 
greater than the pain from the operation Most of the patients stated that the pain and 
discomfort m the other joints were definitelj improved This observation has also been 
made by other surgeons Patients who were suffering with a bilateral arthritis of the 
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knees refused operation on the second knee because the pain m the unoperated knee was 
mitigated as a result of the synovectomy 

Conclusions — (i) Synovectomy in properly selected cases, and m experi- 
enced hands, gives rise to striking results 

(2) The opeiation can be easily performed under spinal anaesthesia 

(3) In most cases it lessens or lemoves pain, improves the range of 
motion in the joint, and gives rise to a warmth and sense of well-being in 
the extremit}’- 

(4) There is an improvement m other joints m cases of multiple arthritis 

(5) The improvement of function continues long after the operation 

(6) The age of the patient is no contra-indication 

(7) The adhesive or the multiple prolifeiative types with erosion of the 
articulai cartilage give the poorest results 

(8) The monarticular osteo-arthritic, and the atiophic without erosion of 
the articular cartilage give the best results 
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SITUS TRANSVERSUS VISCERUM 

REPOET OF CASE WITH CHOLELITHIASIS 

By James M Troutt, M D 

SIAJOR, MFDICtL CORPS, USA 

OF Hot Springs National, Park, Arkansas 

FROM THE SURGICVI, SERVICE OF THE ARMI WD NA^^ GF^ERAI, nOSPIT\I, 

The piimaiy interest of situs traiisvei sus, situs inversus viscerum, oi 
transposition of the thoracic and abdominal visceia, is meiely academic, as 
its incidence is a medical cuiiosity Existence of this anomaly is entirely 
compatible with noimal health, longevity, and reproductivity Major interest, 
however, attaches to its occuiience in individuals with disease conditions 
requiring suigical relief 

Estimations of incidence aie at vaiiance Upwards of 400 cases have 
been reported, but this by no means furnishes a true record of its incidence , 
undoubtedly many more cases have occuri ed than have been reported, because 
they have escaped anything moie than casual notice 

It has been reported almost entiiely in connection with the so-called left- 
sided appendicitis But the majoiity of these case reports leave a great deal 
to be desiied m the way of data sufficiently conclusive to classify the cases 
as bona fide tiansposition, failure of colon to retate, or simple wandering 
appendix due to mobile csecum, long mesentery, adhesions, etc 

The most recent and reliable figures I have been able to find are those 
quoted by Counseller, who states “In The Mayo Clinic, ten cases were 
observed in a legistration of 347,000 patients between 1910 and 1927 
It was noted once in 35,000 routine examinations in the army ” The remark- 
able parallelism of these figures is very striking 

In the piesence of true dextrocardia one is probably justified m assuming 
that the abdominal viscera as well are transposed, as the condition is generally 
complete However, comprehensive skiagraphical examination of the gastro- 
intestinal tract IS the only scientific method of determining the question And 
m the final analysis, only opeiative 01 neciopsy findings are conclusive 

In the individual whose case lepoit is abstracted below, the transposition 
was complete Theie was dextrocardia, the larger lobe of the liver was on 
the left and can led with it the gall-bladder, which emptied into the duodenum 
to the right , the pylorus pointed to the left , the csecum and appendix were in 
the left iliac fossa, and the sigmoid occupied the right iliac fossa 

Case A woman, aged forty j^ears, white, entered St Joseph’s Hospital August 14, 
1931, for interval cholecystectomy and appendectomy The diagnoses on admission were 
(i) Cholecystitis, chronic, non-suppurative, moderately severe, with cholelithiasis, the 
gall-bladder skiagraph exhibiting multiple faceted calculi (2) Situs transversus 
viscerum, complete (3) Arthritis, chronic, recurring, non-suppuratne, multiple, 
proliferative type, involving all the joints, large and small, of both extremities, and the 
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cervical and upper half of the dorsal spine, characterized bj progressne limitation of 
motion and function with deformity of involved joints, most marked in wrists and smaller 
joints of both hands (4) Pyelitis, chronic, suppurative mild, bilateral Insofar as the 
transposition of viscera is concerned, the earl> historv of the patient was of importance 
only secondarily, as showing the many vicissitudes of disease through which the patient 
had passed without the anomaly having been discovered She had experienced the usual 
diseases of childhood and at the age of ten jears had an attack of acute rheumatic fe^er 
w'hich involved practically all the larger joints successneh However she made a good 
recovery without residual effects 

She stated that from childhood she had alwavs been conscious that the maximum 
heart impulse was on the right side, but that not till much later in life was the true 
significance of the anomaly discovered She had never been told of the existence of anv 
abnormality of her viscera until her present hospitalization 

At the age of twenty, while m training as a nurse, she was operated upon through 
the classical incision for right-sided iliac pain which was diagnosed as acute appendicitis 
No appendix was found and patient states that she was told that the manv adhesions 
covering the appendix made its removal inadvisable Later, during the same illness 
it was found that the patient was heavily infested with malarial parasites 

During the World War she entered the militarv service as a nurse and served m 
hospitals along the northern Atlantic seaboard She contracted influenza in 1918, and 
about one month later developed an acute arthritis which localized chieflv in the ankles, 
shoulders and hands She did practicall} no duty for four months, though apparenth 
not ill enough to be hospitalized She was then transferred to a milder climate and was 
able to do dutv for about only two months before she was hospitalized May, 1919, with 
a diagnosis of chronic fibrinous pleurisv of both bases, this condition was complicated 
by subacute arthritis of all joints of both extremities and both mandibles There was 
only slight improvement m hospital, and she was discharged from the military service 
three months after admission, on certificate of disabihtv No mention was made of the 
situs transversus in her medical records on admission or discharge from the mihtarj 
service 

Since 1919, the patient has never been eiitirelv free of joint symptoms , the arthritic 
process has manifested itself by periods of remissions and exacerbations at varjing 
intervals There has been a steady progression m the disabilitj due to limitation of 
motion and function in the involved joints Though there does not appear to be bony 
ankylosis as yet, extra -articular fibrosis, contractures, and trophic changes have resulted 
in crippling and unsightly deformities, particularly of the hands 

During the past few vears the patient has been treated at intervals for cjstitis and 
pyelitis of low grade It was during one of the cystoscopic examinations that transposi- 
tion of the viscera was discovered by the urologist 

The patient was operated upon under spinocain, sjnergized bj intravenous sodium 
amytal the ariEesthesia was ideal Aside from the difficultj of disposing the limbs of 
the patient on the table, because of the arthritic deformities, the operation was absurdlv 
easy The entire anatomy of the abdomen was reversed The gall-bladder with 
contained stones and a fat appendix were removed through a left rectus incision 

The patient made an uninterrupted recoverv and left the hospital twenty-three days 
after operation When sufficient time has elapsed to assess the benefit derived from the 
removal of these possible foci, it is contemplated to attempt rehabilitation of the patient’s 
joints by plastic surgerv The possible application of sv mpathectomv' has been considered 

Explanation of the origin of this condition must be largely speculativ'e 
There are certain things we know and others we may surmise (Fig i ) 
For instance, the anomaly is teratological without doubt, and occurs at an 
early stage of phylogenetic differentiation of the embryo Observation of 
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this mirror transposition in duplicate monsters has led to the suggestion that 
the person exhibiting it is the right half of an original duplicate monster in 
which the left was resoibed However, the idea is not tenable because the 
anomaly is rare in one-egg or identical twins , and the latter are merely a 
variation and the usual one, of bisomatous inonsteis Moreover, there is no 
embryological oi logical leasoii why the simple fact of division of the blasto- 
meie pei se should be followed by abnormal development in a particular half, 
eithei the right oi left 



Fig I — At fitst ttlance one would think of kidney stones Second thought 
bungs doubt, chiefly because of the structure of the stones 


Embiyology furnishes the most acceptable explanation in the develop- 
ment of the caidiovasculai system fiom the primitive aortse and aortic arches 
The sites of the abdominal viscera are deteimined by the course along which 
their cii dilation evolves In the noimal schema, the arch of the aorta is 
foimed by the fourth left aoitic aich, the descending aorta b}'^ the fusion 
of the light with the left doisal aorta, the fourth light arch and the right 
dorsal aorta disappeai caudad of the third arch If this process is reversed, 
the fouith light aich peisists and forms the aortic arch, the heart occurs on 
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the dexter side, the aorta arches to the right and the descending aorta and 
subsequent venous system development bring about the sinister position of 
the abdominal viscera 

Analogous confirmation of this is obtained by a study of comparative 
anatomy In fish, the aortic arches persist and give oflf branches to the gills 
where the blood is oxygenated, m birds the fouith right aortic arch forms 
the arch of the aoita, m reptiles the fourth arch on both sides persists and 
there is a double aortic arch 




Fig 2 — Skiagraph confirms dexter iiosition of stomach and clinches diagnosis 
of situs transiersiis Needless to sa\, complete rontgenographical examination 
of the entire gastro intestinal tract t\as had 

It IS most remarkable that this patient, who is herself a graduate nuise, 
could have passed through so manj'^ medical hands without the existence of 
this anomaly having been definitely established, until she was forty years of 
age Dextrocaidia was tentatively diagnosticated in 1919, during the course 
of a skiagraphic examination (Fig 2) of the chest for symptoms suggestive 
of pleurisy At this time complete transposition of all viscera Avas suspected 
and skiagraphic examination of the gasti o-mtestinal tract was requested by 
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the ladiologist, theie is no lecoid, howevei, of its having been done Neither 
was the patient advised of the significance of the above observation 

The physical examinations of this patient on admission and dischaige 
from the mihtaiy seivice do not mention any depaiture from the normal 
insofai as the heart is concerned, nor does it appear that the anomaly was 
enumeiated as a diagnosis on hei clinical lecords 

It IS recalled that she was operated upon at twenty years of age for 
appendicitis, the usual light lectus incision was used and no appendix found 
Obviously the underlying condition was not recognized The right-sided 
pain had by the patient can be explained by splenic pain incident to a malarial 
infestation discoveied subsequently 

The lesson to be learned from this case is the fundamental impojtance of 
a caieful physical evamination of all patients It can be argued that trans- 
position of visceia is an unhkel)^ contingency that beyond a needless and 
fruitless opeiation m the case at issue, no great haim has lesulted from fail- 
111 e to lecognize the anomaly Still, it is hardly a mattei for congratulation 
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MORTALITY FOLLOWING GALL-BLADDER SURGERY 

Among the many excellent articles on biliary surgery in the September, 
1933, number of Annals or Surgery is one by Eiss, entitled “Conservation 
of Hepatic Function m Gall-bladder Operations ” This article again draws 
our attention to a very important point, namely — the occasional sudden and 
unexplained death following operation on the biliary tract, which, for want 
of a better name, is called “hvei death ” 

Eiss, m his communication, discusses the various tests of liver function 
that we now have at our command, mentioning in particular the dye-retention 
test as described by Graham, and shows that m the Barnes Hospital where 
this test IS used routinely m all patients upon whom any type of biliary sur- 
gery IS contemplated, the mortality of cholecystectomy has been reduced from 
6 per cent to 4 per cent This reduction has been brought about by treating 
pre-operatively with glucose and calcium the patient with excessive dye 
retention 

We know that the liver has a multiplicity of functions and at the present 
time we have no definite test that will give us a true index of the amount of 
liver function present in the presence of biliary disease, although perhaps the 
dye-retention test is our best test We do know that the metabolism of glucose 
is an important function of the liver and apparently the function most dis- 
turbed by infection in the liver and biliary tracts 

Until we have some fairly exact liver-function test available to surgeons 
who aie compelled to operate upon patients with gall-bladder disease, com- 
parable to the kidney-function test, it would seem that every patient before 
undergoing an operation on the gall-bladder or biliary passages should be 
looked upon as a bad risk and treated as such in more or less of a routine 
manner as described below 

The purpose of this communication is to point out that the mortality 111 
gall-bladder surgery which is high can be reduced by looking upon every 
patient with disease of the biliary tract, whether jaundiced or not, as a bad 
risk and by giving adequate pre-operative treatment with glucose to every 
patient If one is working in a clinic 01 has at his command the facilities to 
carry out the dye-retention test, perhaps it is safe to treat pre-operatively onty 
the bad-risk case, but the bulk of gall-bladder surgery throughout the country 
IS done by men who do not have facilities for carrying out this test By 
regarding eveiy patient as a bad-risk patient, the mortality certainly can be 
reduced 

Practically it is quite simple, both for the patient and the surgeon, to build 
up the glucose reserve before operation In this day of economic stress where 
pi e-operative hospitalization is a financial haidship m many instances, the 
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patient can be instiucted to take sugar in laige amounts foi seveial days 
befoie going to the hospital In the acute case which requires immediate hos- 
pitalization, the glucose can be given b\ mouth if well tolerated, and if not it 
can be given intravenously By this simple pioceduie the so-called “livei 
death” can be reduced to a minimum 

In addition to increasing the glucose reseive of the patient, seveial othei 
points aie important and quite essential, and these aie as follows 

(1) A carefully executed opeiation, paying due lespect to the anatomy of 
the bile passages, etc 

(2) A carefully selected anaesthetic In my own expeiience, spinal 
anaesthesia is the anaesthetic of choice m the patient who is potentially a bad 
iisk Avertm supplemented with ethylene is second choice and ethei is the 
last to be chosen and is seldom used m my own practice 

(3) Continuous gastric lavage by means of an indwelling nasal catheter 
if there is any tendency to regurgitation and dilatation of the stomach Of 
course the fluid balance during the first few days must be maintained, and in 
case of vomiting this is done by giving glucose solution intravenously and 
subcutaneously 

By this simple and more or less empiiical proceduie of building up the 
glucose reserve in all patients about to undergo biliary surgery, a great many 
lives can be saved and the number of so-called “liver deaths” kept to a 
minimum 

Joseph P Shearer, M D , 
Washwgton, D C 
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WILLIAM McDowell mastin 

1853-1933 


Dr William McDowell Mastin was born in Mobile, Alabama, July 3, 
1853 He was descended from a long line of ancestors, oiiginally of English 
stock, who in the territorial days of Alabama had settled and prospered in 



William McDobell Mastin, M D 

Huntsville A typical Southern gentleman by charactei and bnth, Doctoi 
Mastin inherited a pride in his medical lineage which was historical on both 
sides of his family tree His father. Dr Claudius Henry Mastin, was recog- 
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nized by the profession as the “Nestor of Smgery” in the South He, in 
turn, had been influenced in his choice of a medical caieer by the example of 
his grand-uncle. Dr Claudius Henry Levert, a celebrity in the early history 
of the state Again, Doctor Claudius, the father, had married Miss Eliza 
jMcDowell, a lineal descendant of Ephraim McDowell, of Dansville, Kentucky 
— the “Father of Ovariotom}^” — for whom young Mhlliam was named From 
this union foui children ^^ere born, two sons and two daughters The sons, 
follo^Miig the example of the father who had graduated M D m the Univer- 
sit} of Pennsylvania m 1849, took to jMedicme and were hkewuse graduated 
M D s in the same university , the older, William ]\'IcD , 111 1874, and Claudius 
Henry Jr, in 1884 The lo3al attachment of the IMastins for the University 
of Pennsylvania was a marked characteristic of the family 

One cannot refer to Dr William McD Mastm’s family antecedents with- 
out recalling the important role played by his distinguished father 111 the early 
histor}’’ of the foundation and organization of the American Surgical Asso- 
ciation In fact. Dr Claudius Mastin, a personal friend and devoted admirer 
of Dr Samuel D Gross, the illustrious founder, became fiom the foundation 
in 1880 one of Doctor Gross’ most active lieutenants in the organization 
Though an ardent Confederate and surgeon of high rank m the Southern 
army. Doctor Mastin w^as one of the first after the w^ar to disregard all 
sectional prejudices and part}’’ feeling in uniting the medical profession of 
the North and South and in restoring the national spirit in medical and 
scientific associations of the country That his services w^ere duly appreciated 
IS shown by his successive election to the second vice-presidency m 1883- 
1884, the first Mce-presidency 111 1889-1890 and to the presidency 111 1890- 
1891 Furthermore, he w^as one of the most influential members of the 
Council from 1891-1896 

It was through the untiring efforts of Di Claudius jMastin, wuth the 
cooperation of the Fellows of this association and the Alumni of Jefferson 
Medical College of Philadelphia, that the Samuel D Gioss monument in 
Washington was erected He wrote the dedication on the monument and 
his address at the unveiling is a beautiful tribute to the illustrious founder 
and a model of chaste and eloquent speech 

Not content with his work in the American Surgical Association, Doctor 
Claudius founded and organized the Tiiennial Congress of American 
Physicians and Surgeons He also shared in the founding of the American 
Association of Genito-Urinar}^ Surgeons m 1886 (President in 1895-1896) 
and was one of the organizers and trustees of the First Pan-American l\Iedi- 
cal Congress in 1891 

These and other numerous actuities m national and regional organiza- 
tions are mentioned not only to recall Dr Claudius !Mastin’s imaluable 
serrices to this (Ainerican Suigical) Association, but because of the influ- 
ence that his commanding position exercised upon the character and future 
careei of his oldest son William who also became a Fellow of the As'^ocia- 
tion m 1887 
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William McDowell Mastin was graduated as a Doctoi of Medicine at the 
medical school of the University of Pennsylvania m 1874, just as his fathei 
had been twenty-five years before him He supplemented his medical course 
by an mternesbip of a ^ear in the University Hospital and another in the 
Wills Ophthalmic Hospital of Philadelphia Then followed a tour devoted 
to the medical clinics of London and Pans He returned to Mobile in 1877, 
where he settled permanently to practice medicine m association with his 
father In 1898 Di Claudius H Mastin passed away and his son, William 
then forty-seven years of age, not only had succeeded him in his large practice 
but had become the leading surgeon m Mobile and was nationally recognized 
as one of the ablest and most scholarly surgeons of the South 

The yeais 1879-1913 that is, from his twenty-fifth to his fiftieth years, 
maik the period of Dr William Mastin’s greatest surgical and literary activity 
His earliest papeis on “Ametropia in Its Relations to the Inflammatory 
Lesions of the Eye and Lids” (1879) and on the “Initial Lesion of Syphilis 
on the Palpebral Conjunctiva” (1880), show the influence of his early 
ophthalmic training 

Among his more massive and monographic papers are the following A collective 
study on “Tracheotomj for Croup in the United States an Analysis of 863 Operations” 
(Gaillard’s Med lour, vol xxix, 35 PP , N Y, 1880) , “Venous Blood Tumors of the 
Cranium, Connected with the Sinuses of the Dura Mater” (Annals of Surgery, 40 pp , 
1885 , enlarged in Jour Am Med Assn , 93 pp , September, 1886) , chapters on “Ab- 
dominal Section,” Buck’s Reference Handbook, “Ulcer and Ulceration,” in Bryant and 
Buck’s American Surgery, vol 111, 1907, “Recurrence at a Late Period after Operation 
for Cancer of the Breast,” based on personal observations (Annals of Surgery, vol 
xlviii, 1908) , “Resume of the Surgical Treatment of Ano-rectal Imperforation in the 
New-born, with Report of Personal Cases” (Surg , Gynec , and Obst , vol vn, 1906) 

What may be regarded as his magnum opus and literarv monument is his “History 
of Filaria Sanguinis Hominis , Its Discovery in the United States,” based upon his per- 
sonal studies of the parasite as he had identified in Mobile in a case of chylocele of the 
Tunica Vaginalis Testis, (Annals of Surgerv, vol viii, pp 321-362, 1888) with a 
bibliography of 126 titles 

How highly he was esteemed by his colleagues m the South is shown by 
bis unanimous election to Fellowship in the Southern Surgical Association 
111 1890, without the formality of an application — an unprecedented and 
unique compliment in that organization 

During the most active years of his careei he was chief of the suigical 
staff of the Pi evidence Infirmary and of the City Hospital of Mobile It 
was by his operations in these hospitals and especially m the Providence 
Infirmary that his widespread reputation as an exceptionally skillful and 
conscientious surgeon was established 

At the age of seventy-five years he virtuallj'- retired, though still advising 
some of his old clients and faithful friends In the meantime, his sight had 
been impaired and this added further to his seclusion by depriving him of 
the pleasures of his library, which had alwa3's been one of tbe greatest en- 
joyments of his studious and intellectual life Finally and just as he was 
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stepping on the threshold of his eightieth year, the end came m an attack of 
bionchopneumonia which peacefully and painlessly usheied him into the 
eteinal slumbei, February 3, 1933 

In November, 1882, Doctoi Mastm maiiied IMiss Margaret L Ciawtoid, 
of Mobile, who survives him Three childien weie born from this union 
Margaret McD and Claudius Henry, who died at an early age from diph- 
theria contracted before the days of antitoxin , and a daughter. Miss Zemula 
Ciawford Mastm, now lesidmg in Mobile, who lived to be, with her mothei, 
the greatest comfoit of his life 


Rudolph Matas 



WALTER ELLIS SISTRUNK 
1880-1933 


The death of Walter Ellis Sistrunk is a loss to American surgery, to 
the Ameiican Surgical Association and to the community in which he carried 
on his work His surgical career was outstanding because of a well-endowed 
mind, a thorough fundamental training, a long apprenticeship, an originality 



Walter Ellis Sistrun k, M D 

of thought, tireless industry, and love of his work Those who were closely 
associated with him in the early days predicted the high place he had attained 
in the surgical profession, and his death will be mourned not only by surgeons 
of this country but also by foreign surgeons who have on man}’’ occasions 
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paid tubule to the contnbutions Ihiough -which he made conspicuous advances 
111 mail} suigical fields 

Doctoi Sistiunk was hoin in d'cilKihassee, Alahaina, in 1880 He leceived 
the degiee of Ph G 111 1900, fioiii the Alahaina Polytechnic Institute, and of 
MD fioin Tulane Unneisily in 1906 lie was interne in the Chanty 
Hospital, New Oilcans, fioiii 1904 to 1906, was assistant house surgeon in 
the New Oilcans Sanitaiiuni fiom 1907 to 1909, and piacticed at New 
Oilcans fioiii 1906 to 1909 and at Lake Chailes, Louisiana, from 1909 to 
1910 111 1911, he went to The Ma}'© Clinic as assistant in pathology and 
was appointed fiist assistant 111 sin gen in 1912, assistant suigeon in 1914, 
and attending suigeon and head of a section m the division of surgery in 
1915 Fioin 191S to 1929 he was associate piofessoi of suigeiy, The Mayo 
Foundation, Giaduate School, Unueisity of Minnesota 

During this peiiod he displaced an intense inteiest in all surgical piohleins 
but particulaily he had a laige pait in a study of the diseases of the thyroid 
gland, the hreast and the colon and the development of suigical tieatment of 
these diseases The opeiation which he pioposed foi the cure of thyro- 
glossal duct cyst levolulioni/'ed the suigical tieatment of this condition He 
w'as one of the eail} advocates m this countiy of the Kondoleon operation 
for elephantiasis His surgical expciicnce was enoimoiis, and the thorough- 
ness wuth wdiich he assembled the lesnlts of this expeiience and the clarity 
wuth wdiich he piescnted it gave to his publications both the w^eight of authority 
and unusually instinctive qualities Foi twenty years, moieover, parasitolo- 
gists and internists have acknowdedged a debt to him for pointing out that 
aincehiasis is wudesjnead m this countiy 

The accidental and tragic death of Doctor Sistrunk’s son, David, and his 
love for his homeland 111 the South led him to sevei his connections with the 
clinic 111 1929 He associated himself wuth one of his formei assistants. 
Dr G D Mahon, m Dallas, Texas, and heie he continued to practice his 
profession until his death three 3'^eais later Those of ns who knew him best 
will lemember him for his kindliness, for his devotion to the highest surgical 
ideals and practice, foi his enthusiasm, for his ingenuity and for his loyalty 
to his colleagues These qualities, the devotion of his pupils, and the perma- 
nency of his scientific contnbutions will peipetuate the name and accomplish- 
ments of Walter Sistiunk 


Donald C Balfour 



THE JUBILEE YEAR OF THE ANNALS OF SURGERY 


With the issue foi Januaiy, 1934, the Annals 01 Surgery will entei 
upon Its fiftieth year of publication as a “Monthly Review of Surgical Science 
and Practice ” 

It will still bear upon its title page as its Editor, the same name which its 
fiist number bore, Dr Lewis Stephen Pilcher, who will continue to actively 
deteimme its contents Its publishers. The J B Lippincott Company, have 
made it in the past a model of typography, a proper setting for its impoitant 
work They pledge for the future to lessen no whit its high standard 

The first monthly periodical to be published in the English language 
devoted exclusively to Surgery, it was the outcome and the representative of 
the new Surgery that sprang from the union of Anesthesia with Pathology, 
attended by Antisepsis During all the yeais since it has exhibited in a high 
degree the spirit of the best Surgical effort It enters upon its fiftieth year 
with enthusiastic plans for the continued realization of that spirit and a full 
appreciation of and deep gratitude for the approval which it has received 
from the surgeons of the World, and with ambitions to make its future excel 
its past 

J B Lippincott Company 


EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 
386 Park Street, Upper Montclair, New Jersey All contributions 
for publication. Books for Review, and Exchanges should be sent 
to this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addressed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia, Penna 
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